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1.0 INTRODUCTION 

At the request of Quanex Corporation, WW Engineering & Science (WWES) is 

performing quarterly ground-water monitoring at the Michigan Seamless Tube Division 

facility located in South Lyon, Michigan. This document presents the annual monitoring 

report, including a summary and a statistical evaluation of analytical data gathered during 

the 1991 quarterly monitoring events. Also included in this document are the results of 

an additional hydrogeological investigation completed by WWES in response to issues 

raised during an Operation and Maintenance (O&M) inspection conducted at the Quanex 

plant in December 1990 by the Michigan Department of Natural Resources (MDNR). 

The MDNR requested that Quanex supply additional hydrogeologic and water quality 

data to support the assertion that detected arsenic concentrations in ground water beneath 

the Quanex plant are naturally occurring. This study was conducted in accordance with a 

work plan prepared by WWES in June 1991 and subsequently approved by MDNR. The 

following presents a summary of the study objectives and findings. 

1.1 Additional Investigation Objectives 

The primary objective of this investigation was to supply data supporting the conclusion 

that arsenic concentrations detected in ground water at the Quanex site are naturally 

occurring. Additional hydrogeologic information was also obtained to further define 

vertical ground-water gradients and ground-water chemistry. 

The objectives were met by completing the following tasks: 

• Installation of four (4) upgradient monitoring wells. In addition, damaged 
monitoring wells 6A and 6B were abandoned and well 6A was replaced. 

• Survey of new monitoring well locations and top of casing elevations 

• Collection of water level data 

• Collection of ground-water samples on a monthly basis for arsenic analysis. In 
addition, ground water was analyzed for a complete set of major cations and 
anions to document variations in ground-water chemistry at the site. 

• Preparation of a report summarizing the findings 
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1.2 Site Location and Description 

The Quanex Corporation, Michigan Seamless Tube Division is located at 400 McMunn 

Street, Township 1 North, Range 7 East, Section 30, Oakland County, South Lyon, 

Michigan. Quanex operates a steel finishing facility on the approximately 65-acre site. 

The site is surrounded by residential properties to the north, east and south. Figure 1, 

Site Location, presents the general location of the facility. Figure 2, Site Map, shows the 

study area, including two former surface impoundments and the majority of the soil 

borings and monitoring wells completed at the Quanex Site. 

2.0 ANNUAL SUMMARY REPORT 

2.1 Ground-Water Monitoring Events 

The former surface impoundments were used by Quanex to manage neutralized pickle 

liquor. As a result, the ground water there was monitored quarterly in 1991, in 

accordance with the Ground Water Quality Assessment Program dated April, 1986 as 

amended. In response to the December 1990 O&M inspection report prepared by the 

MDNR, Quanex submitted a work plan for additional ground-water studies. Activities 

performed under this work plan included the installation of four new upgradient 

monitoring wells (MW-IB, MW-IC, MW-17A and MW-17B) in July 1991, replacement 

of downgradient monitoring well 6A, and sampling of the existing monitoring wells 12C 

and 13C. 

Monitoring well MW-6A replaced a nearby well, MW-14A, as a downgradient sampling 

location in the ground-water monitoring program. During the period of February, 1988 

through July, 1991 monitoring well casings for 6A and 6B were bent and could not be 

sampled. During July, 1991 a new monitoring well to replace MW-6A was installed in 

the same vicinity and at a similar depth. The soil boring log and well construction 

diagram for the new MW-6A are provided in Appendix A. Monitoring well 6A was 

replaced to provide an additional downgradient monitoring location and was sampled 

during the 1991 third and fourth quarter monitoring events in lieu of MW-14A. 

Ground-water samples were collected and water-level elevations were calculated 

quarterly on the following dates: March 18, 1991; June 13, 1991; September 19, 1991; 

and December 3, 1991. Two sets of shallow water-table elevations collected in 1991 

were contoured and are presented on Figures 3 and 4. Current and historical water-level 

83160.00/MEDb:2 Quanex.R/SS-PMD/pp/2-92/Quanex Corporation Page 2 



elevations and survey data are provided in Appendix B. During the quarterly events the 

following constituents were analyzed: arsenic, barium, cadmium, chromium, copper, 

lead, selenium, silver and 1,1-dichloroethane. Additional samples (duplicates and 

triplicates) were obtained during each monitoring event to confirm the previous quarters' 

results. During the 1991 third and fourth quarter monitoring events, the new wells (MW­

lB, MW-lC, MW-17A, and MW-17B) were included in the sampling program and the 

samples were analyzed for the constituents listed above. 

In addition to the quarterly monitoring, the four new monitoring wells (MW-lB, MW­

lC, MW-17A and MW-17B) were sampled during the months of August, October 

November and January 1992. These samples were only analyzed for arsenic. Since the 

new monitoring wells and MW-12C and MW-13C were not part of the approved 

monitoring plan, the results of their analyses were not incorporated into the quarterly 

statistical evaluations. 

During the third quarter 1991 monitoring event the annual parameters (iron, sulfate, 

chloride and manganese) and an additional suite of cations and anions (sodium, 

potassium, calcium, magnesium, bicarbonate alkalinity and carbonate alkalinity) were 

analyzed to aid in the interpretation of the major ion chemistry of the ground water. 

An evaluation of the major ions occurring in ground water on-site was performed using 

the September, 1991 data. A compilation of the major ions and historical ground-water 

monitoring data can be referenced in Appendix C. Additional cations and anions were 

analyzed and the findings are discussed in Section 3.3.1, Major Ion Chemistry. 

2.2 Statistical Evaluation 

Analytical data obtained from the downgradient monitoring well samples in 1991 were 

compared to analytical data from upgradient monitoring well (MW-1) samples by 

applying a continuity correction to Cochran's Approximation to the Behrens-Fisher 

Student's t-test. Samples from the monitoring wells which were found to have 

concentrations of constituents above the calculated mean background concentration were 

resarnpled in triplicate during the next sampling event. Because of the low calculated 

mean background concentrations, most of the constituents which were found in 

detectable quantities also measured above the calculated mean background levels. The 

initial analytical results were then combined with the results of the triplicate resampling 
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to perform the statistical analysis. The statistical test that was used checked the null 

hypothesis: 
Ho: the concentration of the constituent in the downgradient well is not 

greater than the concentration in the upgradient well (MW-1). 

Versus the alternate hypothesis: 

Hi: the concentration of the constituent in the downgradient well is 
greater than the concentrations the upgradient well (MW-1). 

When the statistical test indicated that Ho could be rejected with a confidence level of 

99%, then Hi was accepted. The decision to accept or reject Ho is documented in 

Appendix D (1991 Statistical Evaluations). The statistical test is described in further 

detail in Section 6.2 of the Quanex Corporation Michigan Seamless Tube Division 

Ground Water Quality Assessment Program dated April, 1986 as amended. 

During 1991, the concentrations that were found to reject the null hypothesis are listed 

below. 

(First Quarter 1991) 
Well 

Sample 

MW-llA 
MW-llB 
MW-llD 
MW-12B 
MW-13B 

(Second Quarter 1991) 
Well 

Sample 

MW-llA 
MW-llB 
MW-llD 
MW-12B 
MW-13B 

Constituent 
Tested 

1,1 DCA 
1,1 DCA 
arsenic 
arsenic 
arsenic 

Constituent 
Tested 

1,1 DCA 
1,1 DCA 
arsenic 
arsenic 
arsenic 
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Analytical 
Results Cug/1} 

3.0, 4.0, 4.0, 3.0 
4.0, 3.0, 4.0, 3.0 
6.5, 5.6, 5.4, 5.4 
7.7. 6.4, 7.0, 6.6 
5. 7, 5.2, 4.8, 5.0 

Analytical 
Results ug/1 

4.0, 4.0, 5.0, 4.0 
3.0, 4.0, 4.0, 4.0 
5.6, 5.0, 5.0, 4.5 
6.4, 6.6, 7.7, 7.9 
5.2, 4.6, 5.7, 5.7 



(Third Quarter 1991) 
Well 

Sample 

MW-11A 
MW-llB 
MW-110 
MW-12B 
MW-13A 
MW-13B 

(Fourth Quarter 1991) 
Well 

Sample 

MW-6A 
MW-6A 
MW-11A 
MW-11B 
MW-110 
MW-12B 
MW-13A 

Constituent 
Tested 

1,1 DCA 
1,1 DCA 
arsenic 
arsenic 
arsenic 
arsenic 

Constituent 
Tested 

arsenic 
1,1 DCA 
1,1 DCA 
arsenic 
arsenic 
arsenic 
arsenic 

Analytical 
Results ug/I 

4.0, 5.0, 5.0, 5.0 
4.0, 4.0, 4.0, 4.0 
5.0, 6.2, 4.3, 4.7 
6.6, 6.7, 6.6, 6.3 
3.0, 4.0, 4.1, 3.9 
4.6, 5.4, 4.8, 5.4 

Analytical 
Results ug/1 

25,34,31,34 
35.0, 39.0, 34.0, 32.0 
5.0, 11.0, 11.0, 12.0 
3.5, 5.8, 6.6, 4.8 
6.2, 6.5, 7.1, 7.8 
6.7, 8.3, 11.0, 9.9 
4.0, 3.3, 5.7, 5.4 

3.0 ADDITIONAL HYDROGEOLOGIC INVESTIGATION 

3.1 Field Activities 

3.1.1 Soil Boring and Monitoring Well Installation 

Five monitoring wells were installed by Stearns Drilling, of Dutton, Michigan, during the 

period of July 15 through July 19, 1991, under the direct supervision of a geologist from 

WWES. Soil borings were drilled and completed as monitoring wells to document soil 

types and to provide ground-water sampling locations within the shallow, intermediate 

and deeper portions of the aquifer. Upgradient monitoring wells, with respect to the 

inactive surface impoundments, were installed adjacent to existing well MW-1 which has 

been relabeled as MW-IA. The new wells at that location were completed at depths of 

40 and 75 feet below grade and are designated as MW-IB and MW-lC, respectively. A 

second upgradient well cluster consisting of two wells was installed near the location of 

soil boring SB-23. The wells were completed at depths of 20 and 75 feet below grade 

and are designated as MW-17A and MW-17B, respectively. During well installation 
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activities and at the request of Quanex, WWES replaced a damaged monitoring well, 

MW-6A, and properly abandoned another damaged well, MW-6B. The new monitoring 

well locations were surveyed and correlated to previous surveyed elevations using known 

benchmarks and buildings. Figure 2 presents a partial site map showing the focus of the 

investigation and the location of each new monitoring well. 

Boreholes were completed to depths of 15 to 75 feet with a CME-75 truck mounted 

rotary drilling rig using 4 1/4-inch inner diameter hollow-stem augers. A deep soil 

boring was drilled and sampled at each well cluster location to characterize soil types. 

Shallow wells were then installed in profile borings drilled adjacent to the deep 

boreholes. Within each deep soil boring, soil samples were obtained with a split-spoon 

sampler using the Standard Penetration Test Method as described in ASTM Procedure D 

1586. This sampling method permits the collection of discrete, relatively undisturbed 

soil samples for visual classification. Boreholes IC and 17B were sampled at 2.5-foot 

intervals to a depth of 30 feet and then at 5.0-foot intervals to 75 feet. Soil boring logs 

are provided in Appendix A of this report. 

Monitoring wells installed in each soil boring were constructed of new, 2-inch inner­

diameter, flush-jointed, schedule-40 PVC well casing and screen. Each well has a 5-foot 

screen section with 0.010-inch slot openings. After extending the borehole to the 

required depth, the well assembly was lowered into the borehole and native soils were 

allowed to collapse around the screen. Graded silica filter sand was used in cases where 

the formation material did not collapse at least two feet above the screened interval. A 

minimum two foot thick bentonite pellet or slurry seal was emplaced above the filter 

pack. The annulus between the borehole and the PVC casing was sealed with 

cement/bentonite grout from the top of the bentonite seal to the ground surface. A steel, 

locking, protective casing was installed over the well casing. The monitoring well 

construction details follow the appropriate soil boring log in Appendix A. 

The monitoring wells were developed by Stearns Drilling Company under the direction 

of the supervising geologist. Following the placement of a well assembly into the 

borehole, the well was alternately pumped for a few minutes and then allowed to 

recharge. This procedure was repeated several times during a period of approximately 

thirty minutes. Each time the pump was restarted, the discharge water exhibited slight 

turbidity and then became visually clear after a brief time. 
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Prior to the initiation of drilling and between each boring location, all drilling equipment, 

well casings and screen sections, split-spoon samplers, and tools were decontaminated by 

steam cleaning. Quanex Corporation provided potable water from the Quanex facility 

water supply. Between sample intervals, sampling equipment was hand washed with 

Alconox and water, and rinsed with potable water followed by distilled water to 

minimize the potential for cross contamination. 

3.1.2 Ground-Water Sampling and Analysis 

Ground-water samples obtained during this investigation were collected in accordance 

with the sampling procedures detailed in the Ground Water Quality Assessment Program 

dated April, 1986 as amended. Ground-water samples were collected monthly from the 

new upgradient well clusters and analyzed for dissolved arsenic during the period of 

August, 1991 through January, 1992. The results of the arsenic analyses have been 

summarized and are presented in Table 1. Arsenic analytical results are included in 

Appendix E. A complete statistical evaluation of arsenic concentrations at the site is 

presented in Section 3.3.3 

In addition, a complete set of cations and anions (sodium, potassium, calcium, 

magnesium, iron, chloride, bicarbonate, sulfate, and carbonate) were analyzed during the 

September, 1991 annual sampling event to document variations in ground-water 

chemistry beneath the site. Stiff and Piper diagrams have been plotted for selected 

sampling locations and are included in Appendix F. The Stiff diagrams are also 

presented to scale on the subsurface profiles (Figures 6 through 9). The results of the 

additional sampling and analysis are discussed in Section 3.3. 

3.2 Hydrogeologic Conditions 

3.2.1 Regional Overview 

Descriptions of regional and site hydrogeology for the Quanex facility have been 

included in the Ground Water Quality Assessment Program report. The regional geology 

beneath the Quanex plant and South Lyon area consists of unconsolidated glacial 

deposits overlying sedimentary bedrock. The glacial deposits in this region consist of 

outwash, moraines and ice contact deposits that are up to 400 feet thick and overlie 

bedrock of the Coldwater shale. The bedrock surface is estimated to occur at an 

approximate elevation of 650 feet above mean sea level (msl). 
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The topography of the area surrounding the Quanex facility generally slopes to the west 

with surface elevations ranging from 910 to 920 feet msl. Ground surface elevations 1. 7 

miles northeast of the site extend to a maximum elevation of 1,000 feet msl. Surface 

water and shallow ground water flows from the topographically higher areas and 

discharges to Inchwagh Lake, located less that one mile to the southwest of the facility 

boundary. Inchwagh Lake represents a local ground-water discharge point with an 

elevation of 887 feet msl. Yerkes Drain, located along the south property line of the 

Quanex facility, generally contains water throughout the year which flows from east to 

west and eventually discharges into Inchwagh Lake. 

3.2.2 Site Hydrogeology 

The following discussion has been developed from previous studies and the additional 

subsurface information obtained during this study. Subsurface conditions beneath the 

Quanex facility have been interpreted from soil boring and water level data and are 

presented in four subsurface profiles, Figures 6 through 9. Profile lines are shown on 

Figure 2. The selection of profile lines was based on the new soil boring data, the 

proximity of the new well clusters to existing well clusters, and the availability of 

existing soil boring logs. 

Soils - Soils encountered during the installation of the additional upgradient monitoring 

wells are consistent with information presented in the WWES Ground-Water Quality 

Assessment Program Report. The uppermost soils consisted of poorly sorted sand and 

gravel and can generally be described as outwash deposits. These deposits were 

encountered at every borehole location and range in thickness from approximately 25 

feet beneath the northern, eastern, and central portion of the site to over 7 5 feet beneath 

the southwestern corner of the property. An interbedded sequence of sand, silt and clay 

soils was found to underlie the outwash materials at most borehole locations. The 

contact between the two general soil types is shown with a heavy black line on the 

subsurface profiles. The profiles demonstrate a lack of correlation between individual 

soil layers within the interbedded soil sequence. (Figures 6 through 8; Profiles A-A', 

AA-A' and B'-B). Beneath the southwest portion of the site, interbedded sands, silts and 

clays were not encountered and only outwash deposits were documented in boreholes 

completed to a depth of 75 feet below ground surface (Figure 9, Profile C-C'). 
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Ground Water - Shallow ground water exists within soils beneath the site under water 

table conditions. Water levels measured in shallow on-site wells on September 19, 1991, 

December 13, 1991, and January 6, 1992, were used to construct water-table contour 

maps presented in Figures 3 through 5. Ground-water flow beneath the site is to the 

west-southwest and is generally parallel to the regional ground-water flow direction. The 

water level data collected over time indicates minimal changes in shallow flow patterns 

other than seasonal fluctuations in water level elevations (see Figure 5, Ground-Water 

Contour Map-January 6, 1992). 

Shallow ground-water levels measured within the outwash deposits beneath the north­

central to northeast portion of the site are slightly elevated with respect to shallow water 

levels measured in areas to the south and west. This difference in shallow water levels 

across the site is the result of changes in subsurface soil conditions. Shallow ground­

water elevations beneath the northern, eastern and central portions of the site are in the 

general range of 908 to 910 feet ms!. Shallow ground-water elevations measured beneath 

the southwestern portion of the site are in the general range of 905 to 907 feet ms!. 

Elevated ground-water conditions occur at the north, east and central portions of the site 

as a result of clay soils within the interbedded soil sequence that inhibit downward 

movement of ground water. This elevated water-level condition is illustrated at the 

locations of well clusters MW-lABC and MW-17AB. In the southwest area of the site, 

clay soils were not encountered (well cluster MW-llABCD) and less significant 

differences in water levels between wells screened at various depths were noted. 

Ground-water gradients beneath the Quanex site have been evaluated using water levels 

observed in site monitoring wells during the period of August 15, 1991 through January 

6, 1992. Low to nearly horizontal water-table gradients were measured beneath the 

north, east and central portions of the site. Calculated horizontal gradients between wells 

MW-lA and MW-17A range from 0.0004 ft/ft to 0.002 ft/ft and gradients between wells 

MW-17A and MW-13A range from 0.0001 ft/ft to 0.0008 ft/ft. Horizontal water-table 

gradients increase slightly beneath the west-central and southwest portions of the site; in 

areas where increases in outwash deposit thicknesses were noted. Calculated horizontal 

gradients between wells MW-13A and MW-llA were 0.01 ft/ft and gradients between 

wells MW-13A and 6A range from 0.005 ft/ft to 0.006 ft/ft. 

An evaluation of water levels measured in monitoring wells during the present and 

previous investigations suggests slightly downward to essentially no vertical gradients 
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beneath the site. Slight downward gradients were noted between wells located above the 

interbedded soil sequence and wells located at depth within the interbedded soil 

sequence. Calculated vertical gradients between wells MW-IA and MW-lB ranged from 

0.09 ft/ft to 0.04 ft/ft downward and between wells MW-17A and MW-17B gradients 

ranged from 0.03 ft/ft to 0.04 ft/ft downward. No significant differences were noted 

between shallow and deeper water levels in wells MW-1 lABCD installed in the outwash 

deposits. 

Ground-water flow beneath the site can be further illustrated with the use of a vertical 

flow net. Two flow nets were constructed upon Figure 7, the AA-A' subsurface profile, 

using water-level data collected on September 19, 1991 and January 6, 1992, (Figures 10 

and 11). These flow nets are considered generalized and representative of the general 

ground-water flow patterns beneath the Quanex property. Ground-water flow lines are 

perpendicular to the lines of equipotential on a profile, drawn with no vertical 

exaggeration, and flow occurs from the higher potential toward lower potential. Figure 7 

contains some vertical exaggeration and the flow lines shown on Figures 10 and 11 are 

approximate and were not drawn perpendicular to the equipotential lines. Changes 

between the generalized flow nets shown in Figure 10 and 11 are the result of seasonal 

variations in site water levels. 

An illustration of apparent upward gradients in the MW-13 area is provided on Figure 

10. In this area, ground-water flow within the interbedded soil sequence is influenced by 

changes in soil permeability. Granular soils of higher permeability included within soils 

of lower permeability will result in the "lens effect", or localized flow direction changes. 

Ground-water flow will tend to converge at the upgradient end of the granular soil lens 

and diverge at the downgradient end of the granular soil lens. These flow direction 

changes can result in the appearance of a vertically upward gradient. The lens effect can 

be demonstrated between monitoring well clusters MW-13B and MW-13C; MW-13B is 

completed within a granular soil type which is more permeable than the surrounding 

soils. Within the heterogeneous materials, abrupt changes in permeability that may result 

in local variations in ground-water flow are expected. Flow conditions within the 

granular outwash deposits are expected to be more uniform when compared to flow 

within the interbedded soil sequence. 
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3.3 Analytical Results 

3.3.l Major Ion Chemistry 

Ground-water samples collected in September, 1991 were analyzed for a complete set of 

major cations and anions. The analytical results were plotted on both Stiff and Piper 

diagrams to illustrate the chemical variability of ground water at the site. Stiff diagrams 

provide a graphic presentation of ground-water chemistry at a point within an aquifer 

thereby allowing a visual comparison of water quality at various locations within the 

aquifer system. Piper trilinear diagrams are a convenient method used to illustrate 

changes in ground-water chemistry obtained from multiple sampling locations on one 

diagram and can be used to classify ground water according to hydrochemical conditions, 

or facies. When used with other hydrogeological information, these graphical 

representations may differentiate ground water from different flow systems or may 

identify changes in ground-water chemistry within a single flow system. 

Stiff diagrams, included within Appendix F, were prepared for selected well locations to 

illustrate variations in ground-water quality both horizontally across the site and 

vertically within the shallow, intermediate and deeper portions of the aquifer. For visual 

comparison, Stiff diagrams have also been included on geologic profiles, Figures 6 

through 9 . Referring to Figure 7, changes in sulfate concentrations downgradient of the 

surface impoundments can be noted in MW-11A, MW-11B and MW-16A. Ground 

water at MW-13B, completed in a sand layer within the interbedded sequence, also 

exhibits higher sulfate concentrations. Sulfate in the deeper downgradient wells, MW-

11D and MW-13C, decreases in concentration. 

An inspection of the summary plot of the Piper trilinear diagrams show that ground water 

upgradient of the surface impoundments within the shallow, intermediate and deeper 

portions of the aquifer is primarily of the calcium-bicarbonate hydrochemical facies. 

Ground-water chemistry downgradient of the surface impoundments within the upper 

portion of the aquifer generally shows increases in concentrations of sulfate and is 

characterized as a calcium-sulfate water. Ground-water chemistry in the deeper portions 

of the aquifer downgradient of the impoundments at the locations of MW-11D and MW-

6A classifies as no dominant type. Stiff diagrams and summary plots of the piper 

trilinear diagrams with acetate overlays showing hydrochemical facies are provided in 

Appendix F. 
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3.3.2 Arsenic 

Arsenic is known to occur naturally in Michigan ground waters. Ground water obtained 

from the new wells installed at the MW-1 and MW-17 locations and MW-lA was 

sampled monthly for six months and analyzed for dissolved arsenic to provide sufficient 

background data for a statistical evaluation. The results of the monthly sampling and 

analysis for arsenic have been summarized on Table !. At the Quanex facility, arsenic 

concentrations in ground water up gradient of the surface impoundments ranged from less 

than 1 ppb to 19 ppb. Arsenic concentrations in wells upgradient of the surface 

impoundments show consistent increases with depth. At the location of well cluster 

MW-lABC, arsenic concentrations increased with depth to a maximum of 10 ppb at a 

depth of 75 feet. At the location of well cluster MW-17AB, arsenic concentrations 

averaged 7.6 ppb at a depth of approximately 20 feet and 15.8 ppb at a depth of 75 feet. 

The highest arsenic concentrations occur at MW-6A, (up to 34 ppb) located 

downgradient of surface impoundments. Other downgradient wells, MW-llA through 

. MW-110, MW-15A and MW-16A have arsenic concentrations ranging from nondetect 

to 7.8 ppb. Arsenic concentrations at MW-6A do not appear to be related to the surface 

impoundments since other downgradient wells closer to the inactive impoundments do 

not show arsenic above 10 ppb. Arsenic concentrations in ground water at the site are 

below 50 ug/1, the National Drinking Water Standard for arsenic. A discussion of the 

statistical evaluation of arsenic is presented in the following paragraphs. 

3.3.3 Statistical Evaluation of Arsenic 

A more complete, representative set of site background arsenic concentrations has been 

established following the installation and sampling of new upgradient monitoring wells 

MW-lB, MW-lC, MW-17A, and MW-17B. The new mean background concentration 

was calculated by using the most recent arsenic monitoring data from MW- lA and from 

the new upgradient monitoring wells. To avoid biasing the arsenic concentrations from 

MW-lA, only the arsenic data from corresponding sampling dates were utilized in the 

new calculation. The results of these calculations are presented in Appendix G - 1991 

Statistical Evaluations with New Mean Background, and are listed by quarter. The new 

calculated mean background concentration was then substituted into each of the statistical 
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analyses for arsenic that were performed during 1991. The results of these analyses are 

also presented in Appendix G. 

The concentration of arsenic at MW-6A exceeded the revised background data set. None 

of the other wells have arsenic concentrations above the more complete set of 

background data. Since MW-6A is not immediately adjacent to the surface 

impoundments, and since monitoring wells which are located closer to the impoundments 

do not have elevated levels of arsenic, the impoundments do not appear to have impacted 

the concentration of arsenic in ground water beneath the Quanex Site. 

4.0 CONCLUSIONS 

This annual ground-water quality report for the Quanex Site presents the following 

conclusions: 

I. Ground-water flow beneath the site is generally horizontal and is consistently to 

the west-southwest. 

2. Ground-water elevations are slightly higher and show more variation with depth 

in the north and northeast portions of the Quanex site in an area where shallow 

sand and gravel is underlain by interbedded clay, silt and sand soils. In the south 

and southwest portions of the site, subsurface soils consist of sands and gravel 

and water levels measured within well clusters show little variation with depth. 

3. Slight downward to essentially no vertical gradients are observed at the site. The 

major component of ground-water flow is horizontal. Water levels measured in 

some well clusters completed within the interbedded sequence (i.e., MW-13ABC) 

exhibit apparent slight upward gradients. This can be attributed to the "lens 

effect", whereby ground-water flow tends to converge upon a lens or layer 

exhibiting a relatively higher permeability than the surrounding soils and diverge 

as ground water exits the lens. 

4. Ground-water chemistry upgradient of the surface impoundments can be 

classified within the calcium-bicarbonate hydrochemical facies. Ground water 

downgradient of the surface impoundments at some locations classifies as a 

calcium-sulfate type water. 
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5. The revised mean background arsenic concentration is more representative of site 

conditions. 

6. Arsenic concentrations, ranging from less than I ppb to 19 ppb were detected in 

ground water in wells located upgradient of the surface impoundments. Arsenic 

concentrations in upgradient wells show consistent increases with depth. Based 

on the additional arsenic data, it appears that arsenic is naturally occurring 

up gradient of the surface impoundments. 

7. Using the revised mean background arsenic concentration, statistical exceedances 

occur at MW-6A which is located downgradient of the surface impoundments. 

Other downgradient wells, MW-llA through MW-llD, MW-ISA and MW-16A 

do not show increases above the mean background concentration for arsenic. The 

exceedance at MW-6A appears to be localized and does not appear to be related 

to the surface impoundments since other downgradient wells do not show 

statistically significant increases in arsenic. 

8. Arsenic concentrations in ground water at the site do not exceed established 

Primary National Drinking Water Standards for maximum arsenic levels which 

are currently 50 ug/1. 

4.0 RECOMMENDATIONS 

Based on the additional arsenic data collected during this study, it is recommended that 

arsenic concentrations from monitoring well locations MW-IA through MW-IC, MW-

17 A and MW-17B be included in the background population used to establish 

representative background conditions at the Quanex Site. The revised mean background 

concentrations for arsenic should be used for future statistical comparisons. It is also 

recommended that the Quanex sampling and analysis plan be revised to include wells 

MW-lB, MW-lC, MW-17A, and MW-17B. 
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TABLE 1 

SUMMARY OF MEASURED ARSENIC CONCENTRATIONS {ug/1) 
Quanex Corporation 

Michigan Seamless Tube Division 
South Lyon, Michigan 

MONITORING MONTHLY SAMPLING RESULTS 
WELLS 

Aug-91 Sep-91 Oct-91 Nov-91 Dec-91 

MW-1A <1.0 <1.0 1.3 <1.0 <1.0 
MW-18 5.0 5.5 6.2 4.1 5.4 
MW-1C 7.6 9.0 <1.0 8.8 10.0 
MW-GA 25.0 34.0, 31.0, 34.0* 

MW-11A 1.8, 1.7, 2.3* 3.2, 3.0, 2.4* 
MW-118 1.9, 3.7, 3.5* 5.8, 6.6, 4.8* 
MW-11D 4.3, 4.7, 6.2* 6.5, 7.1, 7.8* 
MW-12A <1.0 <1.0 
MW-128 6.6, 6.3, 6.7* 8.3, 11.0, 9.9* 
MW-12C 4.4, 4.6, 4.2* <1.0 
MW-13A 4.1, 3.9, 4.0* 3.3, 5.7, 5.4* 
MW-138 4.8, 5.4, 5.4* 5.4, 26.0, 7.1* 
MW-13C 17.0 20.0 
MW-15A <1.0 <1.0 
MW-16A <1.0 <1.0 
MW-17A 7.4 8.6 8.5 7.4 8.3 
MW-178 14.0 17.0 16.0 15.0 19.0 

* Triplicate samples collected 
ug/1 = micrograms per liter 

Jan-92 

<1.0 
4.6 
8.0 

5.5 
14.0 

83160.00 
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APPENDIX A 

.Soil Boring Logs and Monitoring Well 
Construction Diagra111s 



GENERAL SOIL SAMPLE NOTES 

Unless noted. all terms utilized herein refer lo the "Standnrd Definitions" presented in ASTM D 653. 

Standard Penetration Test (ASTM D 1586) • A 2.0-inch outside-diruneter, 1 3/8-inch inside-diameter split barrel 
sampler is driven into undisturbed soil by means of a 140-pound weight falling freely throngh a vertical distance of 30 

inches. The sampler is normally driven three successive 6-inch increments. The total number of blows required for the 

final 12 inches of penetration is the Standard Penetration Resistance (N). 

COHESIVE SOILS • COHESIONLESS SOILS 

APPROXIMATE DENSITY. APPROXIMATE 

CONSISTENCY RANGEOF(N) CLASSIFICATION RANGEOF(N) 

Very Soft 0-2 Very Loose 0-4 

Soft 3-4 Loose 5-10 

Mediwn 5-8 Medium Compact 11-30 

Stiff 9-15 Compact 31-50 

Very Stiff 16-30 Very Compact Over 50 

Hard 31-50 
Very Hard Over 50 

• If clay content is sufficient so that clay dominates soil properties, cl_ay becomes the principal noun with the other 

major soil constituent as modifier, i.e., silty clay. Other minor soil constituents may be included in accordance with 

the classification break.down for cohesionless soils, i.e., silty clay, trace of sand, liltle gravel. 

CLASSIFICATION 

The major soil constituent is the principal noun. 

i.e.. sand. silt, gravel. The second major soil 
constituent and other minor constituents are 

reported as follows: 

Second Major Constituent 
(percent by weight) 

Trace· 1 to 11 percent 

Adjective - 12 to 35 percent 
(clayey, silty, etc.) 

And - Over 35 percent 

Minor Constituents 

(percent by weight) 

Trace - 1 to 11 percent 

Little - 12 to 22 percent 

Some - 23 to 33 percent 

Boulders 

Cobbles 

PARTICLE SIZES 

• Greater than 12 inches (305 mm) 
- 3 inches (76.2mm) to 

12 inches (305mm) 
Gravel-Coarse - 3f4 inches (19.05mm) to 

3 inches (76.2mm) 
Gravel-Fine • No. 4, 3116 inches (4.75mm) 

to 3/4 inches (19.05mm) 
Sand-Coarse • No. 10 (2.00mm) to No. 4 (4.75mm) 
Sand-Medium - No. 40 (0.425mm) to 

Sand-Fine 

Silt 
Clay 

No. 10 (2.00mm) 
• No. 200 (0.074mm) to 

No. 40 (0.425mm) 
- 0.005mm lo 0.074mm 
- Less than 0.005mm 

SAMPLE AND TESTING DESIGNATIONS 

AS - Auger Sample -Directly from Auger Flight 
SS - Split Spoon S:unple 
LS - Split Spoon S:unple (S) with Liner Insert 3 Inches in Length. 
ST • Shelby Tube Sample· 3-!nch Diameter Unless Otherwise Noted. 
PS - Piston Sample - 3-Inch Diameter Unless Otherwise Noted. 

S - Miscellaneous Samples (Bottle or Bag). 

RC - Rock Core - NX C~re Unless Otherwise Noted. 

SSW - Soil Sample Collected from an Excavation Wall 

SSF - Soil Sample Collected from an Excavation Floor 

WS • Water Sample 

4 R340/a:soil not ~n-91 Jl,.1 D /jas 

SB - Soil Boring 

TB - Test Boring 

HAB - Hand Auger Boring 

TP • Test Pit 
MW - Monitoring Well 

ow - Observation Well 
p - Piezometer 
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Project No. 83160 
log of Boring 

Client, ___ Q,,,_,,u,,a,,ns,ex"-.!!M,.,S,_T'-"D,.,ivc,is.,ioscn"--------- Boring Designation,_~M~W~-1~C~---------
Location_....c4,..,0"'0c.2M=cM=un'-"n.,_,._,S""o"'u"'th.,__,,_Ly,_,o~n~. ~M~I ____ _ 
LoggedBy_,,S~a~llyLT~a~c~v'------------

Start Date 7/15/91 Completed 7/16/91 

Contractor_,,S"'t"e"'ar"-n"'s'-'D"'r-"il"'lin,,g,_ ________ _ 
Driller __ ...,M=ik,,ec,H-"e"'ff"'e'-'r"'a'-'n __________ _ 

Drilling Method{s} Depth Range 

Ground Surface Elevation: 918.33 at MW-1C 
918.40 at MW-1 B and 918.32 at MW-1 A 

Water Level Data 
4 1/4-inch Hollow Stem Auger 0-75 feet Ground water encountered at 10.0 feet during drilling. 

Sampling Method(s} Depth Range 
2-inch Split Spoon 2.5 and 5.0 Foot Intervals 

Grouting Material/Method Depth Range 
Soil boring was completed as Monitoring 
Well MW-1C. See "Log of Well Installation" 
for construction details. 

General Notes 
Monitoring well MW-1 C is screened from 69.4 to 74.4 
feet. Based on this soil log. MW-1 B was screened from 
35 to 40 feet MW 1 A was oreviouslv installed -

" " :g- ; 
Cl)~ 

c: .. g 
"' 

,S! ~ ;. .. 
a. - <) .Q ~ c: 0, 

Site Map 

(Not to Scale) 

MW-1C '1) 

MW-18 Ii') 
MW-1A0 

~ ~ ~ a. "' .3 - I= a: "' - "C ,,g Subsurface Description .!! S! - .E g !Z 0 "' -2? i Eu - .. .!! o- .. -.c: .c: ;; -a. " - .c: ;; a. .c: 
c: "' a. "' - EE a. E E <> E .E a. - a. l!I ~ l'! 

0 "' 
.. :, "' .. ~ .!i .. . "' "' 0 en :z o en :,: !£. en "- " 0 

L- 1 - '- r 
' 

1: '- 2 ~ 
Loose Dark Brow_n FINE SANDY CLAY, oraanic·rich, oranae stained, drv SS-1 2.5 12 5 10 2.5 

I- 3 - '- -· ~--<-4 c!.. .> -- ,, 
' ,, 

SS-2 5.0 12 L 13 5.0 Medium Compact Gray SILTY COARSE TO FINE SAND, dry '- 5 "' 
'-- 6 - ~ 

' 
'- 7 

ss-3 
~ 

7.5 12 5 10 
'-- 8 - ~ ·, 
'- 9 - ~ 

' .__ 10 SS-4 10.0 13 .:... 8 10.0 Loose COARSE TO FINE SAND, moist to wet 

/. 
~ 11 - ,_ I' . 

' ·/ 
'-- 12 d.. /· 

ss-5 12.5 10 5 8 ~". 
'- 13 - '- I' I' 

~ 14 - <!.. /. 

' ./ 
SS-6 15.0 18 .:... 8 /. 15.0 Loose SIL TY COARSE TO FINE SAND, trace aravel, saturated '- 15 

~ 16 - '-, 
'- 17 

SS-7 
2-

17.5 14 ' 6 

'- 18 - '-

'- 19 - IL 
4 

SS-8 20.0 18 4 8 20 Loose COARSE TO FINE SAND, trace aravel and silt, saturated -20 '-
// ./ 

Figure A-1a 
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Project No. 83160 

WW Engineering & Science Log of Boring 

Client.,-__ ~Q=u=a=-:n.,_,e=x~M=S~T~D='i~v·=1s':"io"'n~-=---­
Location. __ ~4=00~M=c~M=u~n=n~. S=o=u=t~h~L~yo=n~·~M~I~---

Boring Designation.-'-'M"--'W"----'-1"'C'------------
Start Date_7~/~15~/_9~1 ___ Completed 7/16/91 

Ground Surface Elevation: __ ~9~1~8~.3~3~f=e~e~t ___ _ 

Subsurface Description 

21 
4 
5 

22 SS-9 22.5 18 22.5 Medium Com act Gra SILT, saturated 12 

23 

24 
2 

SS-10 25.0 12 4 
25 6 

26 
2 

27 
2 

SS-11 27.S 18 3 5 

28 

29 

SS-12 30.0 12 2 4 30.0 Loose to Ve Loose Grav CLAVEY SILT saturated 30 

31 

32 

33 

34 2 
3 

35 SS-13 35.0 13 4 7 

36 

37 

38 

39 10 

" 40 SS-14 40.0 18 26 45 40.0 Loose to Com act Gra FINE TO VERY FINE SAND, with thin silt lenses, saturated 

• 41 

' 
42 • ' 
43 .. 
44 7 . . 

12 •• 
45 SS-1 5 45.0 8 15 27 ' 45.0 Medium Compact Gra COARSE TO FINE SAND AND GRAVEL, trace silt, saturated 

46 

47 

48 

49 7 
10 

SO SS-1 6 so.a 11 " 26 

Figure A-1b 
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Project No. 83160 

Client, ___ -'a.,u,,a,,.n,se,,,x'"'M"""'S1..T_,,D"'iv"-ieas,,,io,,_n,__ _____ _ Boring Designation,_,,M"'W=-1"C"-----------­
Start Date 7/15/91 Completed,_----'-7'--/1c::6co/9'-'1-Location. __ .:,4,,0"'0_,_M"'c""M=u"'nn"',..,S,,.,o"'u,..,t,.,h_,L,.,y.,,o,.,nL. M=I ___ _ 

51 

52 

53 

54 

55 
SS-17 55.0 10 

56 

57 

58 

59 

60 
SS-18 60.0 9 

61 

62 

63 

64 

65 SS-19 65.0 14 

66 

67 

68 

69 

70 SS-20 70.0 18 

71 

72 

73 

74 

75 SS-21 75.0 18 

76 

n 
78 

79 

80 

8 
18 
24 

14 
20 
55 

35 
63 
68 

29 
46 
73 

6 
6 
8 

42 

Ground Surface Elevation:. _ __...9u.1.u8~3,.3Liuce~e~t ____ _ 

Subsurface Description 

Medium Compact to Compact SIL TY FINE TO COARSE SAND, trace to little 
ravel, saturated 

75 F44f.!~-1~~~~~~~~~cr..:;~...!L,!~~~~'"---------, 
p 
l[ 

H 
n 

131 ] [: 65.0 Ve Com act Brown CLAYEY FINE SAND interbedded with silt and sand silt. wet 

i.': .,,. 
/. 
/·. 
:/. 
;(' 

119 ·/-

/· 
/. 
/. 
:/. 
/: Medium to Very Compact Brown SIL TY FINE TO MEDIUM SAND, trace clay, 

I 75.0 saturated 
14 

END OF BORING 

Figure A-1c 
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Project Name: Quanex MST Division 
WW Engineering & Science 400 McMunn, South Lyon, Ml 

Project No.: 83160 

log of Well Installation Top of Casing 921.58' 
Well Description: MW-1C 

Elevation: 

Date(s} of Installation 7/15191 To 7116191 Ground Surface J 918.33' 

Generalized 
Subsurface ' 3.3' I Profile ' 

, 
·, ,, 

lnterbedded I, 
I, 

SAND and ,, 
0 

SILTY SAND I, 
I, 
I, 
I, 

20.0 I, 
I, 
I, 

SILT and 
I, 
I, I, 

CLAYEY SILT I, I, 
I, 1, 

30.0 I, I, 
I, 

I, I, 

lnterbedded ~ 
Fine SAND , 
and SILTY , 
SAND 

, , ,· , , , , , 
55.0 , 

CLAYEY SILT 
I, 

j ,, 
and CLAYEY I 58.5' I 
SAND 

65.0 I 63.5' I 

SILTY SAND E f1 74.4' I 
t: 

75.0 
~ - -

I 75' I 

Inspector: S. Tacy 
Contractor Stearns Drilling Co. 
Driller: M. Hefferen 
Drilling Equipment: CME 75 

4 114" Hollow Stem Auger 

Water Level Data 
Datum: U.S.G.S. MSL 

Date Water level Elevation 

8-15-91 906.82 

11-13-91 907.31 

1-6-92 907.82 

Elevation: 

Well Screen Length of Well Casing 843.93' 
Above Ground Surface Tip Elevation: 

-
Diameter: 2-inch 

Depth to Top of 
Well Total Length: 72.7 feet 

Grout Backfill 
Casing 

Material: Schedule 40 PVC 

Cap (YIN} Yes-Locking Plug 
~ 

-
Diameter: 2-inch 

Length: 5.0 feet 

Well 
Screen Mesh: 0.010-inches slot size 

Material: Schedule 40 PVC 

Screen Plug 
(YIN}: Yes-Threaded PVC 

-
-

Material: Steel Flip-top 

Depth to Top of 
Diameter: 4-inch Bentonite Slurry 

Depth to Top of Filter Protective Length: 5.0 feet Sand and Caved Material 
Well Casing 

Length Above Total Depth to 
Well Screen Tip Ground: 3.5 feet 

Total Depth Lock (YIN}: Yes-Masterlock P506 
of Borehole ~ 

Notes: 

Well Screen Filter Material: Native Soils & Silica Sand 
Grout Backfill Material: Portland Type I Cement 

Quick Gel 

Other well materials used: Bentonite Slurry 

General Notes: _______________ _ 

Figure B-1a 



Project Name: Quanex MST Division 

WW Engineering & Science 400 McMunn. South Lyon. Ml 
Project No.: 83160 

log of Well Installation Top of Casing 
Elevation: 

921.45' 

Well Description:_---'-'M.,_,W"--_,1_,,B=-------­

Date(s) of Installation 7/17/91 To 7/17/91 Ground Surface I ~18.4o· 
Elevation: ~----~ 

GeneraJized 
Subsurface 

Profile 
Length of Well Casing 

3.1" I Above Ground Surface 

Well Screen 
Tip Elevation: 

878.4' 

lnterbedded 
SAND and 
SILTY SAND 

20.0 

, 
; 

I, , 

~ , 
; ,, 
', ,, 

, I, 
, I, 

;, ,,, 
I, I, 
I, 1,-
1, 1,-
1, I, ,, [., 
I, , 

; 

; 

I, , 

' I, 
I, 
I, 
I, 

0 
Depth to Top of 
Grout Backfill 

Well 
Casing 

Well 
Screen 

-
Diameter:. __ .,,2c,-i.,_,nc,.,h"---------

Total Length:._...;3~8:..:..1~fe~e~t ____ _ 

Material:. __ ~S~c=he~d~u=le~4~0~P~V~C~--

Cap (Y/N), __ Y_,_e,,,s"---=LO,cCeck,,.,in,,g..,P_,1,a;UQ.._ __ 

-
Diameter: __ _,,2_,-i,,nc"'h~------

Length:. ___ 5_._0_f_ee_t _____ _ 

Mesh:. ____ 0~-~0"-1~0-~in~c"'-h~e~s~s~lo~t~s~iz~e-

I I Depth to Top of 
22.0" Bentonite Slurry 

Material: Schedule 40 PVC 
SILT and 
CLAYEY SILT 

30.0 I 29.2" I 

lnterbedded 
Fine SAND and 

I SILTY SAND 

r 40' I 

~ - - _Jo.q_ ~ 

I 40' I 

Inspector: S. Tacy 
Contractor Stearns Drilling Co. 
Driller: M. Helferen 
Drilling Equipment: CME 75 

4 1 /4" Hollow Stem Auger 

Water Level Data 
Datum: U.S.G.S. MSL 

Dale Water Level Elevation 

8-15-91 906.62 

11-13-91 907.15 

1-6-92 907.65 

Screen Plug 
(Y/N): Yes-Threaded PVC 

Depth to Top of Filter I Material: Steel Flip-top 
Sand and Caved Material 

Diameter: 4-inch 

Protective Length: 5.0 feet 
Well Casing 

Total Depth to Length Above 
Well Screen Tip Ground: 3.3 feet 

Total Depth 
of Borehole 

Lock {YIN): Yes-Masterlock P506 
'----

Notes: 

Well Screen Filter Material: Native Soils & Silica Sand 
Grout Backfill Material: Portland Type I Cement 

Quick Gel 

Other well materials used: Benton~e Slurry 

General Notes: Confirmed the soil type for the 
screen interval by sampling from 32-33.5 feet and 
from 35-36.5 feet (fine sand with silt lenses at 35 feet) 

Figure B-1b 



WW Engineering & Science 
log of Boring Page __ 1 _ol._1'---

. 

Client Quanex MST Division 
Location 400 McMunn, South Lyon, Ml 
Logged By Sally Tacy 
Contractor Stearns Drilling 
Driller Mike Hefferan 

Drilling Method(s) 
4 1/4 inch Hollow Stem Auger 

Sampling Method(s) 
2-inch Spltt Spoon 

Grouting Material/Method 

Depth Range 
0-15 feet 

Depth Range 
2.5 Foot Intervals 

Depth Range 
Soil boring was completed as Monttoring Well 
MW-6A. See "Log of Well Installation" for 
construction details. 

General Notes 
Monttoring well is screened from 9.3 to 14.3 feet. 
The original MW-6A & 6B were abandoned and 
MW-6A was replaced. 

'- 1 - -
.,. 
';,, 
,: . ,, 

5 ,,_ 
m 
0 

Project No .. __ _c8,,,3"-1,_,6,.,,0'-----

Boring Designation, _ __.,M,..W=-6,,,A::,_ ________ _ 

Start Date __ 7 /_1 _9/_9_1 ___ Completed.---'-7'-/1"'9""'/9"-'1'---

Ground Su rt ace Elevation :.__,,9c,.1__,_1 '-". 7.,,,0c,f,ceesa,t~-----

Water Level Data 

Saturated conditions encountered at 7.5 leet below 
ground surface. 

tN ~-6A r 

(Not to Scale) n l~---L..L--' 

Subsurface Description 

Hot Mill 
Complex 

...... 2 .z_ 
SS-1 2.5 15 5 13 

,;..,;. 
~; , . 2.5 Medium Comoact Dark Brown SIL TY FINE SAND, little clav, volatile hvdrocarbon odor 

"-- 3 
8 - I-

'-4 - ,L 
2 

'- 5 SS·2 5.0 18 2 ._ 4 5.0 Very Loose Uoht Tan FINE SAND, moist to wet 

_6 - -
_7 

SS-3 
.L 

7.5 17 2 4 
_8 2 - -
'- 9 - .L 

' ,_ 10 §§-4 10.0 18 2 - 5 

~ 11 - -
'- 12 2 

SS-5 12.5 14 i!"" 
Very Loose to Loose Dark Tan FINE TO COARSE SAND, interbedded with thin lenses of 

12.5 silt, orange and black staining, saturated · 7 
4 . ' -13 - >- ,; 

'- 14 - ,l.1. • ,, 
'- 15 

SS-6 15.0 12 23 ,__ 34 • 15.0 Compact Brown SANDY GRAVEL, trace silt, oranae and black staining, saturated 

'- 16 - ,_ END OF BORING 

'- 17 - I-

'- 18 - ._ 

'- 19 - -
'- 20 - ,.._ 

Figure A-2a 



Project Name: Quanex MST Division 

WW Engineering & Science 
Project No.: 83160 

400 McMunn. South Lyon. Ml 

log of Well Installation Top of Casing 
Elevation: 

914.60' 
Well Description: _ _!!M,.,W_,_-..,6,,:A,...__ _____ _ 

Date(s) of Installation 7/19/91 To 7119191 Ground Su rt ace j 911 . 70• 

Generalized 
Subsurface 

Profile 

SILTY Fine 
SAND 

5.0 

Fine to Coarse 
SAND with 
lenses of SILT 

SANDY 
GRAVEL 

12.5 

Inspector: S. Tacy 

3.0" 

0 

4.8' 

7.0' 

14.3' 

15.0' 

Contractor Stearns Drilling Co. 
Driller: M. Hefferen 
Drilling Equipment: CME-75 

4 114" Hollow Stem Auger 

Water Level Data 
Datum: U.S.G.S. MSL 

Date Water Level Elevation 

7 -19-91 906.6 

1-6-92 905.82 

Length of Well Casing 
Above Ground Surface 

Depth to Top of 
Grout Backfill 

Depth to Top of 
Bentonite Pellets 

Depth to Top of 
Caved Material 

Total Depth to 
Well Screen Tip 

Total Depth 
of Borehole 

Notes: 

Well 
Casing 

Well 
Screen 

Protective 
Well Casing 

Elevation: L. ___ ___. 

Well Screen 
Tip Elevation: 

897.4' 

Diameter: 2-inch 

Total Length: 12.3 feet 

Material: Schedule 40 PVC 

Cap (YIN) Yes-Lockina Plug 

Diameter: 2-inch 

Length: 5.0 feet 

Mesh: 0.010-inches slot size 

Material: Schedule 40 PVC 

Screen Plug 
(YIN): Yes-Threaded PVC 

Material: Steel Flip-top 

Diameter: 4-inch 

Length: 5.0 feet 

Length Above 
Ground: 3.1 feet 

Lock (YIN): Yes-Masterlock P506 

Well Screen Filter Material: Native Soils 
-~~~~~----~ 

Grout Backfill Material: Portland Type I Cement 
and Quick Gel 

Other well materials used: Granular Bentontte 

General Notes: Two protective posts were installed within 
3 feet of MW-6A. The steel posts are 8.5 feet long and 
sealed at one end. Each post was filled with concrete 
and cemented into a 4 foot hole. 

Figure B-2a 



WW Engineering & Science Page __ 1 _of~3'--_ log of Boring 
Project No. __ _,8"'3cc1 "60"---­

Boring Designation._-"M"-W,_,__-1,_,7~B'----------Client Quanex MST Division 
Location 400 McMunn. South Lyon. Ml 
Logged By Sally Tacy 
Contractor Stearns Drilling 
Driller Mike Hefferan 

Drilling Method(s) 
4 1/4 inch Hollow Stem Auger 

Depth Range 
0-75 feet 

Sampling Method(s) 
2-inch Split Spoon 

Grouting Material/Method 

Depth Range 
2.5 and 5.0 Foot Intervals 

Depth Range 
I Soil Boring was com12leted as Monitoring Wei 

MW-17B. See "Log of Well Installation" for 
construction details. 

General Notes 

NR-No Recove[Y Monitoring well MW-17B is 
screened from 68.9 to 73.9 feet. Based on this soil loc 
MW-17A was screened from 15.3 to 20.3 feet. 

.,, .,, ~e 
tl'J~ " " " i " g_ 

J § ~ " 0, 
~ 

Q. 
Q. " ~ ?:: - " .3 i= ID - 0 

J!l ~ - .!: "O:..:, g_ o- " - 0 " ti E -6 - " .!! 
.c .c o..i ,sa {g .b .c ,5 " - EE g,; E .c E .!: " " Q. 

Q. O g- " " !'! " :, " g " . - " " ID O "'z O UJ Cf);.:::.. :,: !£. UJ ll. Cl 0 .. 
-1 - I-

6 

,__ 2 
ss-1 ~ .. 

2.5 15 5 11 .. 
-3 - I-

. . 

-4 - ,;.-- .. 
9 .. 

Start Date 7/17/91 Completed 7/18/91 

Ground Su riace Elevation.: _ _,9c.c1-=8-".8cc5c.ca"'t-'-M"-W'-'---1'-'7-=B~·-=accn-=d-
918 .89 at MW-17A 

Water Level Data 

Saturated conditions encountered at 1 o feet below 
ground surface. 

Site Map ,!! ,!! MW-17A L MW-178 

tN 

;;; ~ 
g 
"' " " :, 
:;; 

(Not to Scale) !;' 

Subsurface Description 

_5 SS-2 5.0 2 ~ 19 .. 5.0 Medium Compact Brown FINE SAND, little silt and clay, dry 

_6 - I-
.. .. 

'-- 7 ~ 
. . 

SS-3 
.. 7.5 Loose Gray-Brown FINE SAND, moist 7.5 15 9 

_8 i,!.... 
, 

- , . , 
~ . 

_9 J.. 
..... ;: - ..-: ..-: 6 -:- .,. ,__ 10 .§§-4 10.0 14 6 12 , 10.0 Medium Compact Brown SILTY FINE TO COARSE SAND, trace gravel, saturated >-
.. 

,_ 11 - >-- .. 
,-- 12 - 12.5 NR -1-a 18 

10 ,__ 13 - -
,__ 14 - J.. 

4 .. 
SS-5 15.0 18 ,!:. 19 .. 

-15 .. 
,__ 16 - >- .. .. 
1--17 3 .. 

ss-6 17.5 18 I;;-
9 

5 
,_ 18 - I- .. 

~ 
. . 

t- 19 - .. 
2 

SS-7 20.0 18 2 4 >- 20 -

Figure A-3a 



WW Engineering & Science log of Boring Page_2_of_3 __ 

Project No. 83160 

Client,,-__ _,Q'"u"'a";n:':e"'x'-'M=S'-'T__,D='i""v"'·1s,,io"'n'-------:-:-:---­
Location. __ ~4=0~0~M=cM=u~n~n~. S=o=u=t=h~L~y~o~n~. -M~'----

Boring Designation.-"M"-W'--'---1'--'7__,B"'-----------­
Start Date 7/17/91 Completed. _ ___,7-'-/1'--'8"-'/9'--'1'--­

Ground Surface Elevation:._~9~1=8=.8=5~f=e=et~----

~ 
.2! .S? o-
.c: ,5 
~ Q. 
0 ~ 

"' 0 

,- 21 

t- 22 

t- 23 

t- 24 

,- 25 

- 26 

-27 

- 28 

~ 29 

- 30 

,- 31 

- 32 

- 33 

_34 

,- 35 

-36 

,- 37 

,-38 

-39 

,-40 

- 41 

,- 42 

,-- 43 

,_ 44 

,- 45 

,- 46 

,- 47 

,- 48 

-49 

,- 50 

~ 

ss-8 22.5 18 

-
i-

SS-9 25.0 18 
~ 

-
ss-10 27.5 8 -
,-

SS-11 30.0 8 
r-

r-

ss-12 32.5 18 

-
i-

SS-13 35.0 15 
i-

,--

r-

-
-
SS-14 40.0 18 -
,-

r-

r-

-
§§-15 45.0 18 

-

-
r-

r-

SS-1 
r-

6 50.0 12 

-
4 
5 

'7"" 
,-

1 
'2 
4 ,-

-2 
2 
3 

,-

1 

tr 
2 ,_ 
,_ 
6 
10 
7, 
,.... 
2 
'r 
4 ...... 

,--

,_ 

-
10 

19 
26 ..... 
,-

-
,-

7 
12 
15 -
-
,-

-
.z.. 
10 
16 ,-

Subsurface Description 

12 

Loose to Medium Compact Gray-Brown FINE TO COARSE SAND, with interbedded 
6 25.0 silt and occasional gravel, saturated 

5 

4 

7 

45 

27 

26 

35.0 

~ 
I 
~ 
j450 

;,· 
-/. .. 
/. 
·/ .. 
/· 
: .I. 
;: : 
,/. 

Stiff to Very Stiff Gray SILTY CLAY, some fine sand, occasional gravel, moist to 
saturated 

Compact to Very Compact Grav CLAYEY SILT, trace fine to medium sand, saturated 

Figure A-3b 
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Project No. 83160 

Client. ___ _,Q~u=a~n=e~x_,M~S=T.,D=iv~i=s':"io":"n~-=----
Location. __ _,4=0"-0-'M"'c"'M=u~nn~ • ...,S~o=u=t~h.,L~y=o~n.~M=I ----

Boring Designation,-"M'-'W"--'-1'-'7_,B,,_ ________ _ 

"C a 
~ 
?:" 
~ ID 
a. .0 
EE 
" => (/) z 

t- 51 i--

-s21-

1-- 53 1-

-s4-

. 

- 55 §,§-17 55.0 13 

-ss-

-s1-
-ss-

t- 59 1-

I-

.12. 
16 
25 -
-

30 

tn 
SS-18 60.0 

I-- 60 t--
18 94 

I-

1-- 62 1-

-63-

_64_ 

_ 65 ~-19 65.0 13 

-66-

1- 67 -

1- 68 1-

i-- 69 i--

>- 70 ,§·20 70.0 12 

-11-

-72-.. 

- 73 i--

1- 74 -

- 75 §§-21 75.0 12 

i,--.., 76 1-

1- 78 i--

1- 79 1--

-so-

I-

-
6 
13 
36 -

I­

I-

~ 
45 
65 
I-

....... 

,_g 
65 
100/3 -

-

41 

166 

49 

110 

165 

/· 
/· 
I: 
I:: 
/· 
z 

,I' . 

/. 
7.. 
/ 

/· 

/.: 
7.. 
/. 

/· 
:/ 
;,: 
I'. 
i'. 

7.: 
/• 
/. 
/. 
/. 

7.· 
/ 

/· 
:I. 
;,: 
/. 

7.: 

'i 
~ 
£ 
c. 
m 
Ci 

75.0 

Start Date 7/17/91 Completed._~7~/1~8~/9~1_ 

Ground Surface Elevation.: _ _,9~1~8~.8=5~f=e=e~t ____ _ 

Subsurface Description 

Compact to Very Compact Gray-Brown SIL TY FINE SAND, interbedded with 
sand lenses and silt lenses. occasional oravel 

END OF BORING 

Figure A-3c 



Project Name: Quanex MST Division 
WW Engineering & Science 400 McMunn. South Lyon. Ml 

Project No.: 83160 

Log of Well Installation Top of Casing 
Elevation: 

922.32' 
Well Description: MW-178 

Date(s) of Installation 7/18/91 To 7/18/91 Ground Surface I 918_85, 

Generalized 
Subsurface 

Profile 3.5' I 

Fine SAND I, 

7.5 
SILTY SAND 10.0 I, 0 

I, 

SAND with 
I, 
I, 

lenses of Silt I, 

and Gravel 
,. 
~ 

25. 
I, 

SILTY CLAY I, 

35.• 1' 

,. 
CLAYEY SILT ~ 

" 45.0 

" ,, 
~ 
~ ,, 

SILTY SAND ,, 
,, 

I 59' I 

I 64' I 

~Jr 73.9" I 

74.5 
~ - -

I 74.5' I 

Inspector: s Tacy 
Contractor Stearns Drilling Co. 
Driller: M. Hefferen 
Drilling Equipment: CME 75 

4 114" Hollow Stem Auger 

Water level Data 
Datum: U.S.G.S. MSL 

Dale Water Level Elevation 

8-15-91 906.78 

11-13-91 907.16 

1-6-92 907.84 

Length of Well Casing 
Above Ground Surface 

Depth to Top of 
Grout Backfill Well 

Casing 

Well 
Screen 

Depth to Top of 
Bentonite Pellets 

Depth to Top of Protective 
Caved Material Well Casing 
Total Depth to 
Well Screen lip 

Total Depth 
of Borehole 

Notes: 

Elevation: .... ---~ 

Well Screen 
Tip Elevation: 

844.95' 

-
Diameter: 2-inch 

Total Length: 72.4 feet 

Material: Schedule 40 PVC 

Cap {YIN) Yes-Locking Plug 
'--
-

Diameter: 2-inch 

Length: 5.0 feet 

Mesh: 0.010-inches slot size 

Material: Schedule 40 PVC 

Screen Plug 
(YIN): Yes-Threaded PVC 

-
I Material: Steel Flip-top 

Diameter: 4-inch 

Length: 5.0 feet 

Length Above 
Ground: 3.7 feet 

Lock {YIN): - Yes-Masterlock P506 
'--

Well Screen Filter Material: . ..,N.,_,a,,,tiv.,_,e'-'S""o""il""s ____ _ 
Grout Backfill Material: Portland Type I Cement 

and Quick Gel 

Other well materials used: Bentonite Slurry 

General Notes: Protective posts were installed within 3 
feet of MW-178. The steel post is 8.5 feet 

long and sealed at one end. The post was 
filled with concrete and cemented into a 4 
foot hole. 

Figure B-3a 



Project Name: Quanex MST Division 
WW Engineering & Science 400 McMunn. South Lyon. Ml 

Project No · 83160 .. 

log of Well Installation Top of Casing I 921.80' I Elevation: Well Description: MW-17A 

Date(s) of Installation 7119191 To 7119191 Ground Suriace I 918.89' I Elevation: 
Generalized 

Well Screen I I Subsurface 
• 2.9" I 

Length of Well Casing 898.6' 
Profile • Above Ground Surface Tip Elevation: 

/ 
v 
v -

/ v Diameter: 2-inch / V· 
/ v 
/ v I 0 I Depth to Top of 

Well Total Length: 18.2 feet 
/ v Grout Backfill 

Fine SAND v v Casing 
Schedule 40 PVC v v Material: 

v v v v Cap (Y/N) Yes-Locking Plug v v 
" v ~ 

v v -v ., 
Diameter: 2-inch 7.5 " ., 

v v v 
" v Length: 5.0 feet SILTY fine to " ,, 

coarse SAND v v 
Well 

I 9.7' I 
Depth to Top of 

Mesh: 0.010-inches slot size 10.0 Bentonite Pellets Screen 

Material: Schedule 40 PVC 

Depth to Top of Screen Plug I 12.3" I 
Caved Material 

{YIN): Yes-Threaded PVC 
'---

Fine to coarse 
[ Material: Steel Flip-top SAND with 

lenses of SILT 
and GRAVEL Diameter: 4-inch 

Protective Length: 5.0 feet 
Well Casing 

Length Above 
i _ri . I Total Depth to 20 .3 Well Screen Tip Ground: 3.0 feet 

20.5 - - - - , I Total Depth Lock (Y/N): Yes-Masterlock P506 I 20 .5 of Borehole -
Inspector: S. Tacy Notes: 
Contractor Stearns Drilling Co. 
Driller: M. Hefferen Well Screen Filter Material: Native Soils & Silica Sand 
Drilling Equipment: CME 75 Grout Backfill Material: Portland Type I Cement 

4 1/4" Hollow Stern Auger Quick Gel 

Water level Data Other well materials used: Granular Bentonite 

Datum: U.S.G.S. MSL 
General Notes: Confirmed the soil tyge for the screen 

Date Water level Elevation 
inteival bl:'. sampling from 17-18.5 leet {sand with silt lenses) 

8-15:91 908.96 Protective posts were installed within 3 feet of MW-17A. 
11-13-91 908.78 The steel gost is 8.5 feet long and sealed at one end. 

1-6-92 909.48 The go§t was filled with concrete and cemented into a 
4 foot hole. 

--
Figure B-3b 
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WATER LEVEL MEASURMENTS 

QUANEX CORPORATION 

Michigan Seamless Tube Division 

11/12/87 02/10/88 05/10/88 06/29/BB 08/10/88 11/03/88 

from from from from !ram from 
WELL T.O.C. TDC S.W.L. T.O.C S.W.L T.O.C. S.W.L T.O.C S.W.L T.0.C. S.W.L. T.O.C S.W.L 

•-•••••-••••••--••••-•oooOOOO•oOOOOOOOOOOO••-•••OOOM0000000••-••-••••-•••••••••-••-•••00000•-·----------------·••••-ow-•-••ooooo ________________________ HO••-••••••-•••••-••-··--•••••• 

+ 921.54 12.39 908.23 11.82 908.80 11.63 908.99 12.67 907.95 12.54 908.08 12.32 908.30 

1 8 • 921.45 

1 c 921.58 

2 921.42 broken broker 
3 915.02 8.92 906.10 8.74 906.28 
4 907.94 4.47 903.47 4.01 903.93 5.49 902.45 4,22 903.72 4.46 903.48 
5 909.25 4.76 904.49 4.65 904.60 6.29 902.96 5.13 904.12 4.96 904.29 

6A .. 914.60 8.24 905.79 8.02 906.01 BENT BENT BENT BENT BENT BENT BENT BENT 
68 913.46 8.04 905.42 7.80 905.66 BENT BENT BENT BENT BENT BENT BENT BENT 
7A 914.94 8.98 905.96 8.81 906.13 10.26 904.68 9.02 905.92 9.2 905.74 
78 915.63 10.11 905.52 9.88 905.75 11.04 904.59 BENT BENT BENT BENT 
9 921.48 11.34 910.14 11.11 910.37 11.83 909.65 10.21 911.27 11.15 910.33 

11 A 921.00 14.86 906.14 14.63 906.37 18.49 902.51 16.25 904.75 14.74 906.26 15.1 905.90 

11 B 921.05 15.41 905.64 15.07 905.98 18.24 902.81 18.49 904.56 15.28 905.77 15.55 905.50 
,, c 921.97 16.69 905.28 16.28 905.69 17.59 904.38 16.70 905.27 16,76 905.21 
11 D 920.76 15.5 905.26 15.12 905,64 17 .61 903.15 16.45 904.31 15.57 905, 19 15.6 905.16 

12A 918.16 7.59 910,57 7.41 910.75 6.51 911.65 8.35 909.81 6.59 911.57 7.78 910.38 

12 8 918.15 12.02 906.13 11.70 906.45 15.52 902.63 13.40 904.75 11.27 906,88 12.3 905.85 
12C 918.38 12.16 906.22 11.78 906,60 13.04 905.34 12.25 906.13 12.29 906.09 

13A 920.52 9.96 910.56 9.84 910.68 9.16 911.36 10.62 909,90 8,68 911.84 10.18 910.34 
13 B 920.31 13.61 906.70 13.95 906.36 17.73 90258 15.53 904.78 14.04 906.27 14.47 905.84 
13C 920.12 13.45 906.67 13.17 906.95 14.24 905,88 13.82 906.30 13.77 906,35 
14A 914.02 7.84 906.18 7.84 906.18 removed removed removed removed removed removed 

148 914.25 8,34 905,91 8.12 906.13 removed removed removed removed removed removed 
15A 913.37 7.45 905.92 7.20 906.17 913.37 8.79 904.58 7.21 906.16 7.64 905.73 
158 913.30 7.7 905.60 7.45 905.85 8,90 904.40 7.61 905.69 7.83 905.47 

16A 915.32 9.22 906.10 8.97 906.35 12.61 902.71 10.63 904.69 9.06 906.26 9.48 905.84 
168 915.65 9,86 905.79 9.62 906.03 11.11 904.54 9.71 905.94 10 905.65 
17 A • 921.80 

17 8 * 922.32 

• new well Installed July 1991 

"* well replaced July 1991 
+ well repaired September 1990, TOC elevation resurveyed September 1991 

rab\quanex\a:91 wltbl e. wki \20515. 01 printed 10-Feb-92 



WATER LEVEL MEASURMENTS 
QUANEX CORPORATION 

Michigan Seamless Tube Division 

03/09/89 3/26/90 6/1 B/90 9/24/90 12120/90 03/18/91 
from from from from from from 

WELL T.O.C. T.O.C. S.W.L T.O.C S.W.L. T.O.C S.W.L. T.O.C S.W.L. T.O.C S.W.L T.O.C. S.W.L. 

-----------------------------------------------------------------------------------------------------------------------·--·----.---------------------------------------------
+ 921.54 10.7E 909,87 Ben1 Benl 12.42-f 909.12+ 11.98 909.56 11.62 909.92 

B 921.45 

1 c 921.58 

2 921.42 

3 915.02 

4 907.94 

5 909.25 

BA .. 914.60 BENT BENT BENT BENT BENT BENT BENT BENT BENT BENT BENT BENT 
68 913.46 BENT BENT BENT BENT BENT BENT BENT BENT BENT BENT BENT BENT 
?A 914.94 8.21 906.73 8.80 906.14 8.94 906,00 B.71 906.23 8.12 906.82 

78 915.63 BENT BENT BENT BENT BENT BENT BENT BENT 
9 921.48 11.08 910.40 11.93 909.55 11.21 910.27 10.89 910,59 

11 A 921.00 15.2 905.80 14.05 906.95 14.72 906,28 14.94 906.06 14.56 906.44 14.28 906.72 

11 B 921.05 15.53 905.52 14.50 906.55 14.50 906.55 15.40 905.65 15.00 906.05 14.69 906.36 

11 C 921.97 16.7 905.27 15.56 906.41 16.20 905.77 16.45 905.52 16.04 905.93 15.71 906.26 

11 0 920.76 15.48 905.28 14.38 906.38 15.03 905.73 15.28 905.48 14.88 905.88 14.54 906.22 

12A 918.16 8.88 909.28 7.12 911.04 7.78 910.38 8.59 909.57 7.76 910.40 7.44 910.72 

128 918.15 12.33 905.82 11.12 907.03 11.86 906.29 12.07 906.08 11.68 906.47 11.42 906.73 

12C 918.38 12.15 906.23 10.80 907.58 11.50 906,88 11.90 906.48 11.44 906.94 11.02 907,36 

13A 920.52 11.58 908.94 9.77 910.75 10.26 910.26 10.97 909.55 10.34 910.18 10.08 910.44 

13 B 920.31 14.5 905.81 13.34 906.97 14.02 906.29 14.22 906,09 13.84 906.47 13.53 906.78 

13 C 920.12 13.43 906.69 12.11 908.01 12.78 907.34 13.03 907.09 12.65 907.47 12.20 907.92 
14A 914.02 removed removed removed removed removed removed removed removed removed removed removed 

14 8 914.25 removed removed removed removed removed removed removed removed removed removed removed 

15A 913.37 6.64 906.73 7.24 906.13 7.34 906.03 6.99 906.38 6.83 906,54 

158 913.30 6.84 906.46 7.48 905.82 7.64 905,66 7.25 906,05 7.01 906,29 

16A 915.32 8.38 906.94 9.06 906.26 9.23 906.09 8.88 906.44 8.62 906.70 

168 915.65 8.95 906.70 9,61 906.04 9.80 905.85 9.41 906.24 9.20 906.45 

17 A * 921.80 
17 B * 922.32 

• new well Installed July 1991 
.. well replaced July 1991 
+ well repaired September 1990, TDC elevation resurveyed September 1991 

rab\quan ex\a:91 wltble. wk 1 \20515. 01 2 printed 1 O-Feb-92 



WATER LEVEL MEASURMENTS 
QUANEX CORPORATION 

Michigan Seamless Tube Divlsion 

06113/91 08/15/91 09/19191 10/16/91 11/13/91 12/03/91 01/06/92 

from from from from from from from 
WELL T.O.C. T.O.C. S.W.L T.O.C S.W.L. T.O.C S.W.L. T.O.C S.W.L. T.O.C S.W.L T.O.C. S.W.L. T.O.C S.W.L 

------•-••-••••--•••••••••-••-oOOOOOOO•-••••••-•-••••••-•woo•OoOOOOO••••·----------------------------------------·----------H0-00-••-·--·-·•••ooooo-----------------·••••-oo00000_0 ____ 00000000-0000000• 
+ 921.54 11.75 909.79 12.79 908.75 12.90 908.64 13.08 908.46 12.91 908.63 12.60 908.94 12.94 908.60 

B 921.45 14.83 906,62 14.93 906,52 14.07 907.38 14.30 907.15 13.35 908.10 13.80 907.65 
c • 921.58 14.76 906.82 14.88 906.70 14.05 907.53 14.27 907.31 13.35 908.23 13.76 907.82 

2 921.42 
3 915.02 

4 907.94 
5 909.25 
6A .. 914.60 BENT BENT 9.14 905.46 B.91 905,69 8.78 905.82 

68 913.46 BENT BENT ABANDONED ABANDONED ABANDONED 

7A 914.94 7.96 906.98 9,04 905.90 8.04 905.90 8.92 906.02 

78 915.63 

9 921.48 10.95 910.53 12.54 908.94 12.36 909.12 11.66 909.82 

11 A 921.00 14.13 906.87 15.39 905.61 15.13 905.87 14.98 906.02 

11 B 921.05 14.69 906.36 15.95 905.10 15.59 905.46 15.38 905.67 

11 C 921.97 15.82 906.15 17.04 904.93 16.71 905.26 16.46 905.51 

11 0 920.76 14.65 906.11 15.87 904.89 15.47 905.29 15,30 905.46 

12A 918.16 7.64 910.52 9.44 908.72 8,44 909.72 B.13 910.03 

128 918.15 11.25 906.90 12.54 905.61 12.30 905.85 12.10 906.05 

12C 918.38 11.16 907.22 12.42 905.96 11.98 906.40. 11.72 906.66 

13A 920.52 10.18 910.34 11.79 908.73 10.88 909.64 10.62 909.90 

13 B 920.31 13.37 906,94 14.61 905.70 14.38 905,93 14.22 906.09 

13C 920.12 12.32 907.80 13.67 906.45 13.15 906,97 12.97 907.15 

14A 914.02 

148 914.25 
15A 913.37 6.69 906.68 7.90 905.47 7.96 905.41 7.79 905.58 

158 913.30 7.01 906.29 8.20 905.10 8.21 905,09 8.04 905.26 

16A 915.32 B.45 906.87 9.73 905.59 9.49 905.83 9.32 906.00 

168 915.65 9.1 906.55 10.35 905.30 10.04 905.61 9.87 905.78 

17 A • 921.80 12.84 908.96 13.02 908.78 13.19 908.61 13.02 908.78 12.68 909.12 12.32 909.48 

17 B • 922.32 15,54 906.78 15.73 906.59 15.42 906.9 15.16 907.16 14.64 907.68 14.48 907.84 

• new well installed July 1991 
O well replaced July 1991 

+ we11 repaired September 1990, TDC elevation resuiveyed September 1991 

rab\quanex\a:91 wltble. wk1 \20515 .o 1 3 primed 1 O·Feb-92 



e!ev. 9/91 8/87 11/85 Depth al 

elev. bottom Well 

WELL T.O.C. ground screen Survey Survey Survey 1/6192 

--------------------------------------- ------------------------------------------------------- -----------
+ 921.54 918.3 901.6 921.54 920.62 921.01 19.9 

8 921.45 918.4 878.8 921.45 42.7 

1 C ' 921.58 918.3 845.0 921.58 76.6 

2 921.42 918.4 921.42 

3 915.02 911.7 915.02 

4 907.94 904.7 907.94 

5 909.25 907.2 909.25 

BA .. 914.60 911.7 897.6 914.60 914.03 913.86 17.0 

68 913.46 911.8 913.46 914.43 

7A 914.94 914.3 894.8 914.9 914.94 915.33 20.1 

78 91 5.63 914.3 915.63 916.04 

9 921.48 920.5 901.8 921.48 921.72 19.7 

11 A 921.00 918.5 900.2 921.00 921.29 20.8 

11 8 921.05 918.5 884.8 921.05 921.34 36.2 

11 C 921.97 918.5 840.2 921.97 921.27 81.8 

11 D 920.76 918.2 848.1 920.76 921.07 72.6 

12A 918.16 916.2 902.2 918.16 918.45 16.0 

128 918.15 916.1 874.6 918.15 918.44 43.5 

12C 918.38 915.9 854.3 918.38 918.66 64.1 

13A 920.52 917.5 899,0 920.52 920.81 21.5 

13 8 920.31 917.6 868,5 920.31 920.61 51.B 

13 C 920.12 917.7 845.8 920.12 920.39 74.3 

14A 914.02 911.4 914.02 914.21 

14 8 914.25 911.5 914.25 914.54 

15A 913.37 910.6 902.4 913.37 913.66 11.0 

15 8 913.30 910.6 881.1 913.30 913.59 32.2 

16A 915.32 912.8 901.0 915.32 915.62 14.3 

16 8 915.65 913.2 884.5 915,65 915.35 31.1 

17 A 921.80 918.9 898.6 921.80 23.2 

17 B " 922.32 918.9 844.8 922.32 77.5 

rab\quanex\a:91 wltble.wk1\20515.01 4 printed 10-Feb-92 
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GROUND WATER MONITORING DATA 

Ground Water Quality Assessment Plan Monitoring 

Arsenic, dissolved (ug/1) 

SAMPLED 
FROM- TO 1-B 1-C 6-A 9 11-A 11-B 11-D 12-A 

10/17/86 < 2.0 < 2.0 4.2 5.6 < 2.0 

12/22/86 6.3 6.9 

12/22/86 7.8 6.0 

12/22/86 17 5.9 

03/11/87 03/12/87 < 2.0 < 2.0 < 2.0 3.3 4.6 < 2.0 
05/18/87 05/19/87 < 2.0 < 2.0 2.4 5.3 < 2.0 

05/18/87 05/19/87 35 5.6 

05/18/87 05(19/81 4.0 5.4 

08/18/87 08/19/87 < 2.0 < 2.0 4.9 5.9 < .2.0 

11/12/87 < 2.0 < 2.0 3.7 4.6 < 2.0 

11/12/87 3.5 5.5 
11/12/87 4.2 4.8 

02/10/88 < 2.0 2.1 4.0 6.0 < 2.0 

05/10/88 < 2.0 4.1 5.4 3.9 6.7 < 2.0 

05/10/88 6.4 4.2 8.1 

05/10/88 7.7 4.1 10 

08/10/88 < 2.0 7.9 < 2.0 4.0 6.7 < 2.0 

08/10/88 9.1 

08/10/88 9.2 

11/03/88 < 2.0 13 2.2 2.3 7.5 < ·2.0 

11/03/88 < 2.0 5.5 
11/03/88 < 2.0 7.3 

03/26/90 03/27/90 < 2.0 < 2.0 2.9 5.1 < 2.0 

06/18/90 < 2.0 2.4 4.1 5.4 < 2.0 

06/18/90 dup 2.7 5.6 

06/18/90 trip 3.2 6.1 

06/18/90 quad 3.3 5.7 

09/24/90 < 2.0 3.1 3.0 4.1 < 2.0 

. 09/24/90 dup 3.5 

09/24/90 trip 3.7 

12/20/90 < 2.0 5.3 4.6 6.5 < ·2.0 

12/20/90 dup 4.5 4.1 6.4 

12/20/90 trip 3.9 3.5 5.4 

03/18/91 < 1.0 2.4 3.0 5.6 < 1.0 

03 /18/91 dup 2.6 3.4 5.4 

03/18/91 trip 2.9 5.1 5.4 

06/13/91 < 1.0 1.7 2.6 5.0 < 1.0 

06/13/91 dup 1.7 4.4 5.0 

06/13/91 trip 1.6 3.5 45 

08/15/91 < 1.0 5.0 7.6 
09/19/91 < 1.0 5.5 9.0 25 2.3 3.5 6.2 < .1.0 

09/19/91 dup 1.8 1.9 4.3 

09/19/91 trip 1.7 3.7 4.7 

10/16/91 < 1.0 6.2 < 1.0 
11/13/91 < 1.0 4.1 8.8 
12/03/91 < 1.0 5.4 10.0 34 3.2 5.8 6.5 < 1.0 

12/03/91 dup 31 3.0 6.6 7.1 

12/03/91 trip 34 2.4 4.8 7.8 

01/07/92 < 1.0 4.6 8.0 

rab\quanex\a:\t.a.bles\gqap_as.wkl 12-Feb-92 



GROUND WATER MONITORING DATA 

Ground Water Quality Assessment Plan Monitoring 

Arsenic, dissolved (ugll) 

SAMPLED 
FROM- TO 12-B 12-C 13-A 13-B 13-C 14-A 15-A 16-A 17-A 
10/17/86 5.3 < 2.0 5.2 6.4 < 2.0 
12/22/86 16 11 11 
12/22/86 15 13 13 
12/22/86 20 16 18 
03/11/87 03/12/87 9.5 < 2.0 5.0 9.3 < 2.0 
05/18/87 05/19/87 9.3 < 2.0 7.6 8.7 < 2.0 
05/18/87 05/19/87 11 6.3 4.8 
05/18/87 05/19/87 11 6.6 4.8 
08/18/87 08/19/87 9.4 < 2.0 5.9 8.6 < 2.0 
ll/12/87 9.2 < 2.0 5.6 8.4 < 2.0 
ll/12/87 9.1 5.4 9.8 
ll/12/87 8.9 5.2 8.7 
02/10/88 8.0 < 2.0 5.5 6.6 < 2.0 
05/10/88 6.4 < 2.0 8.5 plugged < 2.0 < 2.0 
05/10/88 8.0 9.1 
05/10/88 7.6 9.5 
08/10/88 7.1 < 2.0 5.4 < 2.0 < 2.0 
08/10/88 
08/10/88 
ll/03/88 10 < 2.0 8.5 < 2.0 < 2.0 
11/03/88 8.6 9.5 
11/03/88 8.1 8.6 
03/26!!0 03/27/90 6.7 2.1 4.6 < 2.0 < 20 
06/18/90 7.6 < 2.0 4.9 < 2.0 < 2.0 
06/18/90 dup 9.0 3.0 4.7 
06/18/90 trip 9.8 2.6 5.2 
06/18/90 quad 6.8 3.0 4.6 
09/24/90. 5.4 3.0 4.6 < 2.0 < 2.0 
09 /24/9_0 dup 
09/24/90 trip 
12/20/90 7.7 2.7 5.7 < 2.0 < 2.0 
12/20/90 dup 6.1 4.3 5.6 
12/20/90 trip 6.8 6.2 5.5 
03/18/91 6.4 8.7 4.0 5.2 16 < 1.0 < 1.0 
03/18/91 dup 7.0 6.0 4.8 
03/18/91 trip 6.6 5.9 5.0 
06/13/91 6.6 1.2 3.0 4.6 15 < 1.0 < 1.0 
06/13/91 dup 7.7 5.6 5.7 
06/13/91 trip 7.9 7.0 5.7 
08/15/91 7.4 
09/19/91 6.7 4.2 4.0 5.4 17 < 1.0 < 1.0 8.6 
09/19/91 dup 6.6 4.4 4.1 4.8 
09/19/91 trip 6.3 4.6 3.9 5.4 
10/16/91 8.5 
11/13/91 7.4 
12/03/91 8.3 < 1.0 3.3 5.4 20 < 1.0 < 1.0 8.3 
12/03/91 dup 11 5.7 26 
12/03/91 trip 9.9 5.4 7.1 
01/07/92 5.5 

rab'quanex\a:\tables\gqap _as. wk 1 2 12-Feb-92 



GROUND WATER MONITORING DATA 

Ground Water Quality Assessment Plan Monitoring 

Arsenic, dissolved (ug/1) 

SAMPLED EQUIP. 1RIP 
FROM- TO 17-B BLANK BLANK 
10/17/86 < 2.0 < 2.0 
12/22/86 
12/22/86 
12/22/86 
03/11/87 03/12/87 < 2.0 < 2.0 
05/18/87 05/19/87 < 2.0 
05/18/87 05/19/87 
05/18/87 05/19/87 
08/18/87 08/19/87 < 2.0 
11/12/87 < 2.0 
11/12/87 
11/12/87 
02/10/88 < 2.0 < 2.0 
05/10/88 < 2.0 
05/10/88 
05/10/88 
08/10/88 < 2.0 
08/10/88 
08/10/88 
11/03/88 
11/03/88 
11/03/88 
03/26/'JO 03/27/90 < 2.0 < 2.0 
06/18/90 < 2.0 < 2.0 
06/18/90 dup 
06/18/90 trip 
06/18/90 quad 
09/24/90 < 2.0 < 2.0 
09/24/90 dup 
09/24/90 trip 
12/20/90 < 2.0 < 2.0 
12/20/90. dup 
12/20/90 trip 
03/18/91 < LO < LO 
03/18/91 dup 
03 /18/91 trip 
06/13/91 < LO 
06/13/91 dup 
06/13/91 trip 
08/15/91 14 
09/19/91 17 < LO < LO 
09/19/91 dup 
09/19/91 trip 
10/16/91 16 
11/13/91 15 
12/03/91 19 < LO 
12/03/91 dup 
12/03/91 trip 
01/07/92 14 

rab\quanex\a:\tables\gqap_as.wkl 3 12-Feb-92 



GROUND WATER MONITORING DATA 

Ground Water Quality Assessment Plan Monitoring 

Barium, dissolved (mg/I) 

SAMPLED 
FROM· TO l 1-!! 1-C 6-A 9 11-A 11-B 11-D 12-A 12-B 12-C 13-A 

10/17/86 0.10 < 0.10 < 0,10 0.13 < 0.10 < 0.10 < 0.10 
03/11/87 03/12/87 < 0.10 < 0.10 < 0.10 < 0.10 0.15 < 0.10 < 0.10 < 0.10 
05/18/87 05/19/87 < 1.0 0.20 < 0.10 0.13 0.18 < 1.0 < 1.0 
08/18/87 08/19/87 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 
08/18/87 08/19/87 < 1.0 < 1.0 < 1.0 
08/18/87 08/19/87 < 1.0 < 1.0 < 2.0 
11/12/87 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 
02/10/88 0.31 0.47 0.32 0.34 0.15 0.27 0.57 
05/10/88 0.28 < 1.0 < 0.10 < 0.10 0.12 < 0.10 < 0.10 < 0.10 
05/10/88 < 1.0 < 1.0 
05/10/88 < 0.10 < 1.0 
08/10/88 < 0.10 < 0.10 < 0.10 0.17 0.33 < 0.10 < 0.10 0.15 
08/10/88 0.26 

08/10/88 0.31 
11/03/88 < 0.10 < 0.10 < 0.10 < 0.10 0.18 < 0.10 < 0.10 < 0.10 
03/26/90 03/27/90 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 
06/18/90 0,03 0.04 < 0.20 0.18 0.05 0.04 0.15 
09/24/90 0.03 0.06 0.02 0.15 0.05 0,03 0.16 
12/20/90 0.03 0.04 0.02 0.14 0.05 0.04 0.18 
03/18/91 0.02 0.05 0.02 0.12 0.05 0.03 < 0.02 0.15 
06/13191 0.02 0.06 0.02 0.12 0.05 0.03 0.03 0.13 
09/19/91 0.06 0.04 0.08 0.02 0.06 0.02 0.10 0.04 0.04 0.06 0.14 
12/03/91 0.07 0.04 0.08 0.02 0.05 0.03 0.10 0.05 0.04 0.08 0.24 

rab\quanex\a:\rables\gqap_ba.wkl I l-Feh-92 



GROUND WATER MONITORING DATA 

Ground Water Quality Assessment Plan Monitoring 

Barium, dissolved (mg/I) 

SAMPLED EQUIP. TRIP 
FROM- TO 13-B 13-C 14-A 15-A 16-A 11-A 17-B BLANK BLANK 
10/17/86 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 
03/1 1/87 03/12/87 0.10 < 0.10 < 0.10 < 0.10 < 0.10 
05/18/87 05/19/87 < 1.0 < 1.0 < 0.10 < 0.10 
08/18/87 08/19/87 < 1.0 < 1.0 < 1.0 < 0.10 
08/18/87 08/19/87 
08/18/87 08/19/87 
11/12/87 < 1.0 < 1.0 < 1.0 < 0.10 
02/10/88 0.26 0.26 0.32 < 0.10 < 0.10 
05/10/88 < 1.0 plugged < 0.10 < 0.10 < 0.10 
05/10/88 
05/10/88 
08/10/88 < 0.10 0.11 0.15 0.11 
08/10/88 
08/10/88 
11/03/88 < 0.10 < 0.10 < 0.10 
03(26/90 03{27/90 < 0.20 < 0.20 < 0.20 < 0.20 < 0.02 
06/18/90 0.03 0.02 0.06 < O.Q2 < 0.02 
09(24/90 0.03 0.03 0.06 < 0.02 < 0.02 
12(20/90 O.o3 0.06 0.06 < 0.02 < 0.02 
03/18/91 0.03 0.23 0.05 0.04 < 0.02 < 0.02 
06/13/91 0.03 0.22 0.03 0.04 < o.oz 
09/19/91 0.02 0.23 O.o3 O.o? O.o4 0.14 < O.o! < O.o! 
12/03/91 0.03 0.23 0.02 0.05 0.04 0.16 < O.o! 

rab\quanex\i:\tables\gq ap _ ha, wk 1 2 I I-F,b-92 



GROUND WATER MONITORING DATA 

Ground Water Quality Assessment Plan Monitoring 

Cadmium, dissolved (mg/I) 

SAMPLED 
FROM- TO 1 1-B 1-C 6-A 9 11-A 11-B 11-D 12-A 12-B 12-C 13-A 
10/17/86 < 0.01 < 0.01 < 0.01 < O.Dl < 0,01 < 0.01 < 0.01 
03/11/87 03/12/87 < 0.01 < 0.01 < 0.01 < 0,01 0.05 < O.Dl < 0.01 < 0,01 
05/18/87 05/19/87 < 0,01 < 0.01 < 0,01 < O.Dl < O.Dl < 0.01 < 0,01 
05/18/87 05/19/87 < 0.01 
05/18/87 05/19/87 < 0.01 
08/18/87 08/19/87 < 0.01 < 0.01 < 0,01 < 0,01 < 0.01 < O.o! < 0.01 
11/12/87 < 0,01 < 0,01 < O.Dl < 0,01 < O.oJ < 0,01 < 0.01 
02/10/88 < 0.01 < 0,01 < 0.01 < 0,01 < O,OJ < 0.Dl < 0,01 
05/10/88 < 0.01 < O.Dl < O,OJ < 0,01 < 0.01 < O,OJ < O.o! < O.Dl 
08/10/88 < 0.01 < 0.01 < 0,01 < 0.01 < 0.01 < 0,01 < 0,01 < O.oJ 
11/03/88 < 0.02 < o.oz < 0.02 < o.oz < 0.02 < o.oz < 0.02 < 0,02 
03(l6/90 03(l7 /90 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0,01 
06/18/90 < 0.01 < 0.01 < O.Dl < 0.01 < O.oJ < O,OJ < 0.01 
09(l4{90 < 0,01 < O.oJ < O.Dl < 0.01 < 0.01 < 0.01 < 0.01 
12(l0/90 < O.Dl < O.Dl < 0.01 < O.Dl < 0.01 < 0.01 < 0,01 
03/18/91 < 0.01 < 0.01 < 0,01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 
06/13/91 < 0,01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < O.DI 
09/19/91 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 
12/03/91 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < O.DI < 0.01 < O.Dl < 0.01 < 0.DI < 0.01 

rab'quanex\a :\tables\gqap _ ed. wk 1 11-Peb-92 



GROUND WATER MONITORING DATA 

Ground Water Quality Assessment Plan Monitoring 

Cadmium, dissolved (mg/I) 

SAMPLED EQUIP. TRIP 
FROM- TO 13-B 13-C 14-A 15-A 16-A 17-A 17-B BLANK BLANK 
!0/17/86 < 0.01 < 0.01 < 0.01 < O.Ql < 0.01 
03/11/87 03/12/87 < o.oi < 0.01 < 0.01 0.82 < O.ol 
05/18/87 05/19/87 < o.oi < 0.01 < 0.01 < O.ol 
05/18/87 05/19/87 
05/18/87 05/19/87 
08/18/87 08/19/87 < o.oi < O.Ql < 0.01 < 0.01 
11/12187 < o.oi < O.Ql < O.ol < 0.01 
02/10/88 < O.Ql < 0.01 < O.Ql < 0.01 < O.Ql 
05/10/88 < O.Ql plugged < O.Ql < O.Ql < 0.01 
08/10/88 < O.Ql < O.Ql < O.Ql < 0.01 
11/03/88 < o.oz < 0.02 < 0.02 
03/26/90 03/27/90 < 0.01 < 0.01 < 0.01 < 0.01 
06/18/90 < O.Ql < 0.01 < O.ol < O.Ql < 0.01 
09/24/90 < 0.01 < 0.01 < O.Ql < 0.01 < 0.01 
12/20/90 < 0.01 < 0.01 < 0.01 < O.Ql < 0.01 
03/18/91 < 0.01 < O.Ql < 0.01 < O.Ql < 0.01 < 0.01 
06/13/91 < O.Ql < O.oI < 0.01 < 0.01 < O.Ql < 
09/19/91 < O.Ql < O.Ql < O.Ql < O.Ql < 0.01 < O.Ql < O.Ql < O.Ql 
12/03/91 < 0.01 < O.Ql < 0.01 < O.Ql < O.Ql < O.Ql < 0.01 < 

rab\quanex\a:\tables\gqap _ ed. wk 1 2 ll-Feb-92 



GROUND WATER MONITORING DATA 

Grouud Water Quality Assessmeut Piao Monitoring 

Copper, dissolved (mg/I) 

SAMPLED 
FROM- TO 1 1-B 1-C 6-A 9 11-A ! 1-B 11-D 12-A 12-B 12-C 13-A 
10/17/86 0.02 < 0.01 < 0.01 < O.Dl < 0,01 < 0.01 < O.Dl 
03/11/87 03/12/87 < 0.01 < O.Dl < 0.01 < 0.01 < O.Dl < 0.01 < 0.01 < O.Dl 
05/18/87 05/19/87 < O.Dl < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0,01 
08/18/87 08/19/87 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < O.Ql < 0.01 
11/12/87 < 0.01 < 0.01 < 0.01 < 0.01 0,01 < 0.01 < 0.01 
02/10/88 < 0.01 < 0.01 < 0.01 < 0,01 < 0,01 < 0.01 < 0.01 
02/10/88 < 0.01 
02/10/88 < 0,01 
05/10/88 < O.Dl < 0.01 < 0.01 < 0.01 < 0.01 < 0,01 < O.Ql < 0,01 
08/10/88 < 0,01 < O.Dl < 0.01 < 0.01 < O.Dl < 0,01 < 0.01 < 0,01 

11/03/88 0,03 0,03 < 0.03 < 0.03 < 0.03 < 0,03 < 0,03 < O.D3 
03/26/90 03/27 /90 < 0.01 < 0.01 < 0.01 < 0.01 < 0,01 < O.Ql < 0,01 
06/18/90 < O.Dl < 0.01 < 0.01 < 0.01 < 0,01 < O.Ql < 0,01 
09/24/90 < 0,01 < O.Ql < O.Ql < 0.01 < 0.01 < O.Ql < 0,01 
12/20/90 < O.Dl < 0.01 < 0.01 < 0.01 < 0.01 < O.Ql < 0.01 
03/18/91 < 0.01 < 0,01 < 0.01 < 0.01 < O.Ql < O.Ql < O.Dl < O.Ql 
06/13/91 < O.Ql < O.Ql < 0.01 < 0.01 < 0.01 < O.Ql < O.Ql < 0.01 
09/19/91 < 0,01 < O.Dl < 0.01 < O.Dl < 0.01 < 0.01 < 0.01 < 0.01 < O.Dl < O.D! < 0.01 
12/03/91 < 0,01 < O.Dl < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < O.Ql < O.Dl < 0.01 
12/03/91 dup < 0.01 
12/03/91 trip < 0.01 

rab\quanex\a:\tabl es\gqap _cu.wk 1 11-Feb-92 



GROUND WATER MONITORING DATA 

Ground Water Quality Assessment Plan Monitoring 

Copper, dissolved (mg/I) 

SAMPLED EQUIP. TRIP 
FROM- TO 13-B 13-C 14-A 15-A 16-A 17-A 17-B BLANK BLANK 
10/17/86 < 0.01 < O.Dl < 0.01 < 0.01 < 0.01 
03/11/87 03/12/87 < 0.01 < 0.01 < 0.01 O.o3 < 0.01 
05/18/87 05/19/87 < 0.01 < 0.01 < 0.01 < 0.01 
08/18/87 08/19/87 < 0.01 < 0.01 < 0.01 < 0.01 
11/12/87 < 0.01 < 0.01 0.03 < 0.01 
02/10/88 < O.Dl < 0.01 < O.Dl < 0.01 < 0.01 
02/10/88 < 0.01 
02/10/88 < 0.01 
05/10/88 < 0.01 plugged < O.Dl < 0.01 < 0.01 
08/10/88 < 0.01 < 0.01 < O.DI < 0.01 
11/03/88 < 0.03 < 0.03 < O.D3 
03(26/90 03(27 /90 < 0.01 < 0.01 < 0.01 0.01 0.02 
06/18/90 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 
09(24/90 < 0.01 < O.Dl < 0.01 < 0.01 < 0.01 
12(20/90 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 
03/18/91 < 0.01 < 0.01 < 0.01 < O.Dl < 0.01 < 0.01 
06/13/91 < 0.01 < 0.01 < 0.01 < 0.01 0.02 
09/19/91 < 0.01 < O.Dl < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 
12/03/91 < 0.01 < 0.01 < 0.01 < O.Dl < 0.01 < 0.01 < 0.01 
12/03/91 dup 
12/03/91 trip 

rab'quanex\a :\table s\gqap _cu.wk 1 2 11-Feb-92 



GROUND WATER MONITORING DATA 

Ground Water Quality Assessment Plan Monitoring 

Chromium, dissolved (mg/I) 

SAMPLED 
FROM- TO l 1-B 1-C 6-A 9 11-A 11-1! 11-D 12-A 12-B 12-C 13-A 
10/17/86 < 0.05 < 0.05 < o.os < 0.05 < 0.05 < 0.05 < 0.05 
03/11/87 03/12/87 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 
05/18/87 05/19/87 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 
08/18/87 08/19/87 < 0.05 < 0.05 < o.os < 0.05 < 0.05 < 0.05 < 0.05 
11/12/87 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 
02/10/88 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 
05/10/88 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 
08/10/88 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 
11/03/88 < 0.08 < 0.08 < 0.08 < 0.08 < 0.08 < 0.08 < 0.08 < 0.08 
03/26/90 03/27/90 0.06 < 0.05 < 0.05 0.05 < 0.05 < 0.05 < 0.05 
06/18/90 0.06 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 
06/18/90 dup 0.06 0.06 
06/18/90 trip 0.06 0.06 
06/18/90 quad 0.08 0.08 
09/24/90 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 
09/24/90 dup 
09/24/90 trip 
12/20/90 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 
03/18/91 < 0.05 < 0.05 < 0.05 < 0.05. < 0.05 < 0.05 0.05 0.05 
06/13/91 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 
06/13/91 dup < 0.05 
06/13/91 trip < 0.05 
09/19/91 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 
12/03/91 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 

rab'4uanex\a :\tables\gq ap _cr. wk 1 ll-Feb-92 



GROUND WATER MONITORING DATA 

Ground Water Quality Assessment Plan Monitoring 

Chromium, dissolved (mg/I) 

SAMPLED EQUIP. TRIP 
FROM· TO 13-B 13-C 14-A 15-A 16-A 17-A 17-B BLANK BLANK 
10/17/86 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 
03/11/87 03/12/87 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 
05/18/87 05/19/87 < 0.05 < 0.05 < 0.05 < 0.05 
08/18/87 08/19/87 < 0.05 < 0.05 < 0,05 < 0.05 
11/12/87 < 0.05 < 0.05 < 0.05 < 0.05 
02/H\188 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 
05/10/88 < 0.05 plugged < 0.05 < 0,05 < 0.05 
08/10/88 < 0,05 < 0.05 < 0,05 < 0.05 
11/03/88 < 0,08 < 0.08 < 0.08 
03{}.6/90 03{}.7190 < 0.05 < 0.05 < 0.05 < 0.05 < 0,05 
06/18/90 0.08 < 0.05 < 0.05 0.08 < 0.05 
06/18/90 dup 
06/18/90 trip 
06/18/90 quad 
09{}.4/90 < 0.05 < 0.05 < 0.05 < 0.05 < 0,05 
09{}.4/90 dup < 0.05 
09{}.4/90 trip < 0.05 
12{}.0/90 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 
03/18/91 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 
06/13/91 < 0.05 < 0.05 < o.os < 0.05 < 0.05 
06/13/91 dup 
06/13/91 trip 
09/19/91 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 
12/03/91 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 

rab'quanex\a:\tables\gqap_cr.wkl 2 l 1-Feh-92 



GROUND WATER MONITORING DATA 

Ground Water Quality Assessment Plan Monitoring 

1,1-Dicbloroethane (ug/1) 

SAMPLED 
FROM- TO 1-B 1-C 6-A 9 11-A 11-B 11-D 12-A 
10/17/86 (note 1) < 2 6 6 < 2 
12(22186 < 1 3.0 5.1 
12(22186 < 1 3.4 4.9 
12(22/86 3.6 4.7 
03/11/87 03/12187 < < < 1 4 < < 
05/18/B7 05/19/87 < 3.0 2.1 < 1 < 
05/18/87 05/19/87 2.2 
05/18/87 05/19/87 2.3 
08/18/87 08/19/87 < 9.9 6.1 < < 
08/18/87 08/19/87 5.2 
08/18/87 08/19/87 4.7 
11/12187 < 1 4.1 5.3 < < 
11/12/87 5.5 
11/12/87 5.2 
02/10/88 < Bi<.OKEBTL 3.5 < 1 < 
02/10/88 1.8 
02/10/88 < 1 
05/10/88 < 42 1.0 3.4 < < 
p5/10/88 3.5 
05/10/88 3.8 
08/10/88 < 42 3.7 3.0 < 1 < 
08/10/88 58 3.6 
08/10/88 53 3.7 
11/03/88 < 1 70 < 1 4.5 < 1 < 
11/03/88 4.5 
11/03/88 4.4 
03(26/90 03(27/90 < 2 < 1 < 1 < 
06/18/90 < 1 3 3 < 1 < 
06/18/90 dup 3 
06/18/90 trip 3 
06/18/90 quad 3 
09(24/90 < 1 2 3 < 1 < 
09(24/90 dup 2 
09(24/90 trip 2 
12(20/90 < 2 3 < 1 < 
12(20/90 dup 3 3 
12(20/90 trip 3 4 
03/18/91 < 4 3 < < 
03/18/91 dup 4 4 
03/18/91 trip 3 3 
06/13/91 < 4 4 < 1 < 
06/13/91 dup 5 4 
06/13/91 trip 4 4 
09/19/91 < 1 < < 35 5 4 < < 
09119/91 dup 5 4 
09/19/91 trip 5 4 
12/03/91 < 1 < < 39. 11 < 1 < < 
12/03/91 dup 34 II < 1 
12/03/91 trip 32 12 < 1 

NOTE 1: The 10/17/86 volatile organic data is also listed under the VOA scan 

rab\quanex\a:\tables\gqap _ dca. wk l 11-Feb-92 



GROUND WATER MONITORING DATA 

Ground Water Quality Assessment Plan Monitoring 

1,1-Dicbloroetbane (ug/1) 

SAMPLED 
FROM- TO 12-B 12-C 13-A 13-B 13-C 14-A 15-A 16-A 17-A 
10/17/86 (note I) < 2 
12/22/86 
12/22/86 
12/22/86 
03/11/87 03/12/87 < < < < < 
05/18/87 05/19/87 < < 1 < < < 
05/18/87 05/19/87 
05/18/87 05/19/87 
08/18/87 08/19/87 < < I < I.I < 
08/18/87 08/19/87 
08/18/87 08/19/87 
11/12/87 < < < 1.2 < 
11/12/87 1.4 
11/12/87 I.I 
02/10/88 < < < 1.2 < 1 
02/10/88 
02/10/88 
05/10/88 < < < plugged < < I 
05/10/88 
05/10/88 
08/10/88 < < 1 < < I < I 

08/10/88 
08/10/88 
11/03/88 < < I < < 1 < 1 

11/03/88 
11/03/88 
03/26/90 03/27/90 < < 1 < < < 1 

06/18/90 < < 1 < < < 1 

06/18/90 dup 
06/18/90 trip 
06/18/90 quad 
09/24/90 < < 1 < < < 
09/24/90 dup 
09/24/90 trip 
12/20/90 < < 1 < < 2 < 2 

12/20/90 dup 
12/20/90 trip 
03/18/91 < < < < < < < 
03/18/91 dup 
03/18/91 trip 
06/13/91 < < < < < 1 < < 
06/13/91 dup 
06/13/91 trip 
09/19/91 < < < 1 < < < < I < 
09/19/91 dup 
09/19/91 trip 
12/03/91 < < < < < < < < 1 
12/03/91 dup 
12/03/91 trip 

rab"quanex\a:\J:ables\gqap _ dca. wk 1 2 ll-Feb-92 



GROUND WATER MONITORING DATA 

Ground Water Quality Assessment Plan Monitoring 

1,1-Dichloroethane (ug/1) 

SAMPLED EQUIP. TRIP 
FROM- TO 17-B BLANK BLANK 
10/17/86 (note 1) < 2 
12/22/86 
12(22/86 
12/22/86 
03/11/87 03/12/87 < 1 < 
05/18/87 05/19/87 < 1 
05/18/87 05/19/87 
05/18/87 05/19/87 
08/18/87 08/19/87 < 
08/18/87 08/19/87 
08/18/87 08/19/87 
11/12/87 < < 
11/12/87 
11/12/87 
02/10/88 < 
02/10/88 
02/10/88 
05/10/88 < 1 
05/10/88 
05/10/88 
08/10/88 
08/10/88 
08/10/88 
11/03/88 
11/03/88 
11/03/88 
03/26/90 03{27/90 < 1 < 
06/18/90 < < 1 
06/18/90 dup 
06/18/90 trip 
06/18/90 qoad 
09/24/90 < 1 < 
09/24/90 dup 
09/24/90 trip 
12/20/90 < 2 < 2 
12/20/90 dup 
12/20/90 trip 
03/18/91 < 1 < 
03/18/91 dup 
03/18/91 trip 
06/13/91 < < 
06/13/91 dup 
06/13/91 trip 
09/19/91 < < < 
09/19/91 dup 
09/19/91 trip 
12/03/91 < l < 1 
12/03/91 dup 
12/03/91 trip 

rab\quanex\a:\tables\gqap _ dca. wkl 3 ll-Feb-92 



GROUND WATER MONITORING DATA 

Ground Water Quality Assessment Plan Monitoring 

Lead, dissolved (mg/I) 

SAMPLED 
FROM- TO 1 1-B 1-C 6-A 2 11-A 11-B 11-D 12-A 12-B 12-C 13-A 

10/17/86 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 
03/11/87 03/12/87 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 
05/18/87 05/19/87 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 
08/18/87 08/19/87 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 
11/12/87 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 
02/10/88 < 0.05 < 0.05 < 0,05 < 0.05 < 0.05 < 0.05 < 0.05 
05/10/88 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 
08/10/88 < 0.05 < 0.05 < 0.05 < 0,05 < 0.05 < 0.05 < 0.05 < 0.05 
11/03/88 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 
03(26/90 03(27/90 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 
06/18/90 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 
09(24/90 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 
12(20/90 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 
03/18/91 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 
06/13/91 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 
09/19/91 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 
12/03/91 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 

ra b\quanex\a :\tables\gq ap _pb. wk 1 l 1-Feb-92 



GROUND WATER MONITORING DATA 

Ground Water Quality Assessment Plan Monitoring 

Lead, dissolved (mg/I) 

SAMPLED EQUIP. TRIP 
FROM· TO 13-B 13-C 14-A 15-A 16-A 17-A 17-B BLANK BLANK 
10/17/86 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 
03/11187 03112/87 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 
05/18187 05/19/87 < 0.05 < 0.05 < 0.05 < 0.05 
08/18/87 08/19/87 < 0.05 < 0.05 < 0.05 < 0.05 
11/12/87 < 0.05 < 0.05 < 0.05 < 0.05 
02/10/88 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 
05/10/88 < 0.05 plugged < 0.05 < 0.05 < 0.05 
08/10188 < 0.05 < 0.05 < 0.05 < 0.05 
11/03/88 < 0.05 < 0.05 < 0.05 
03(26/90 03{27/90 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 
06118/90 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 
09(24190 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 
12(20/90 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 
03/18/91 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 
06/13/91 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 
09/19/91 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 
12103/91 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 

rab\quanex\a:\t.ables\gqap_pb.wkl 2 l l ·Feb-92 



GROUND WATER MONITORING DATA 

Ground Water Quality Assessment Plan Monitoring 

pH (field) (standard pH nnits) 

SAMPLED 
FROM- TO 1 1-!! 1-C 6-A 9 II-A 11-B 11-D 12-A 12-B 12-C 13-A 13-B 13-C 14-A 15-A 16-A 17-A 17-B 
10/17/86 0.00 7.57 7.56 7.42 7.54 7.36 7.11 7.34 7.04 7.45 
03/11/87 03/12/87 6.61 6.40 5.96 6.65 6.65 6.60 6.62 7.48 7.37 7.20 7.64 
05/18/87 05/19/87 7.06 7.42 7.11 6.95 7.48 7.21 6.84 7.00 6.80 7.33 
08/18/87 08/19/87 7.42 7.34 7.29 7.34 7.39 7.26 7.05 6.90 6.99 7.47 
11/12/87 7.48 7.34 7.33 7.59 7.50 7.23 7.06 7.21 7.07 7.54 
02/10/88 7.32 7.57 7.42 7.43 7.66 7,41 7,15 7.25 7.28 7.37 
05/10/88 7.47 7.07 7.04 6,88 7.07 7.15 6.99 7.01 6.97 plugged 7.11 7.04 
08/10/88 7.24 6.94 7.32 7.20 7.20 7.24 7.20 6.79 6.93 7.39 7.38 
11/03/88 7.45 7.08 7.51 7.73 7.50 7.74 7.56 7.26 7.35 7.56 7.46 
03/26/90 03/27/90 6.95 6.89 6.96 7.01 7.20 7.00 6.58 6.52 7.14 6.88 
06/18/90 7.32 6.97 7.02 7.27 7.45 7.22 6.97 7.18 7.26 7.10 
09/24/90 7.28 7.22 7.22 7.21 7.44 7.23 7.18 7.34 7.74 7.07 
12/20/90 6.98 6.82 6.97 6.73 7.17 7.20 6,65 6.88 7.39 7.15 
03/18/91 7.15 6.84 6.88 7.04 7.18 7.02 7.36 6.67 6.95 7.19 7.27 7.14 
06/13/91 6.97 7.14 7.16 7.21 7.21 7.20 7.35 6.99 6.97 7.10 7.33 7.09 
09/19/91 7.15 7.07 7.14 6.69 6.97 6.96 7.03 7.00 7.01 7.29 6.80 6.92 7.07 7.01 7.00 6.98 7.05 
12/03/91 6.90 6.53 6.77 6.59 6.77 6.79 6.61 7.09 6.94 7.02 6.18 6.6! 7.14 6.94 6.96 6.89 6.90 

rab'4uanex\a.:\tables\gqap_ph.wkl I I-Feb-92 



GROUND WATER MONITORING DATA 

Ground Water Quality Assessment Plan Monitoring 

Selenium, dissolved (ug/1) 

SAMPLED 
FROM- TO 1 1-B 1-C 6-A 9 11-A 11-B 11-D 12-A 12-B 12-c 13-A 
10/17/86 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 
03/11/ll? 03/12/ll? < 2.0 < 2.0 < 2.0 < 2.0 < . 2.0 3.0 < 2.0 < 2.0 
05/18/ll? 05/19/ll? < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 
05/18/ll? 05/19/ll? < 2.0 
05/18/ll? 05/19/ll? < 2.0 
08/18/ll? 08/19/ll? < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 
11/12/ll? < 2.0 < 2.0 < 2.0 < 2.0 2.9 < 2.0 < 2.0 
02/10/llS 2.4 < 2.0 < 2.0 < 2.0 10 < 2.0 < 2.0 
02/10/llS 11 
02/10/llS 11 
05/10/llS < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 
08/l0/ll8 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 
I l/03/ll8 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 
03().6190 03().7190 2.6 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 
06/18190 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 
06/18/90 dup < 2.0 
06/18/90 trip < 2.0 
06/18/90 quad < 2.0 
09().4/90 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 
12().0/90 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 
12().0/90 dup 
12().0/90 trip 
03/18191 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 
06/13/91 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 
09/19/91 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 
12/03/91 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 

rab'quanex\a:\tables\gqap_se.wkl 11-Feb-92 



GROUND WATER MONITORING DATA 

Ground Water Quality Assessment Plan Monitoring 

Selenium, dissolved (ug/1) 

SAMPLED EQUIP. TRIP 
FROM- TO 13-B 13-C 14-A 15-A 16-A 17-A 17-B BLANK BLANK 
10/17/86 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 
03/11/87 03/12/87 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 
05/18/87 05/19/87 < 2.0 < 2.0 < 2.0 < 2.0 
05/18/87 05/19/87 
05/18/87 05/19/87 
08/18/87 08/19/87 < 2.0 < 2.0 < 2.0 < 2.0 
11/12/87 < 2.0 < 2.0 < 2.0 < 2.0 
02/10/88 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 
02/10/88 
02/10/88 
05/10/88 < 2.0 plugged < 2.0 < 2.0 < 2.0 
08/10/88 < 2.0 < 2.0 < 2.0 < 2.0 
ll/03/88 < 2.0 2.4 < 2.0 < 2.0 
03(26/90 03(27/90 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 
06/18/90 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 
06/18/90 dup 
06/18/90 trip 
06/18/90 quad 
09(24/90 < 2.0 2.5 < 2.0 < 2.0 < 2.0 
12(20/90 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 
12(20/90 dup < 2.0 
12(20/90 trip < 2.0 
03/18/91 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 
06/13/91 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 
09/19/91 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 
12/03/91 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 

rab\quanex\a:\tables\gqap _se. wk 1 2 11-Feb-92 



GROUND WATER MONITORING DATA 

Ground Water Quality Assessment Plan Monitoring 

Silver, dissolved (mg/I) 

SAMPLED 
FROM- TO 1 1-B 1-C 6-A 9 11-A 11-B 11-D 12-A 12-B 12-C 13-A 
10/17/86 < O.DI < 0.01 < 0.01 < 0.01 < 0.DI < 0.01 < 0.01 
03/11/87 03/12/87 < 0.01 < O.DI < O.DI < 0.01 < O.DI < 0.DI < 0.01 < o.oi 
05/18/87 05/19/87 < O.DI < 0.01 < 0.01 < O.Ql < 0.DI < 0.01 < O.Ql 
08/18/87 08/19/87 < O.Ql < 0.01 < 0.01 < O.Ql < 0.01 < O.Ql < O.Ql 
11/12/87 < O.Ql < O.oI < O.oI < O.Ql 0.01 < 0.01 < O.DI 
02/10/88 < O.Ql < O.oI < 0.01 < 0.01 < 0.01 < O.Ql < O.Ql 
05/10/88 < 0.01 < O.Ql < O.Ql < 0.01 < 0.01 < 0.01 < O.Ql < O.DI 
08/10/88 < 0.01 < 0.01 < O.oI < 0.01 < 0.01 < 0.01 < 0.01 < O.DI 
11/03/88 < 0.01 < 0.01 < O.oI < 0.01 < 0.01 < 0.01 < 0.01 < O.DI 
03(26/90 03(27/90 < 0.01 < 0.01 < 0.01 < O.oI < 0.01 < 0.01 < O.DI 
06/18/90 < 0.01 < O.DI < 0.01 < 0.01 < 0.oI < 0.01 < O.Ql 
09(24/90 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 
12(20/90 < O.Ql < 0.01 < 0.01 < 0.01 < O.Ql < 0.01 < 0.DI 
03/18/91 < O.Ql < O.Dl 0.01 < 0.01 0.DI < 0.DI < O.Ql < O.DI 
06/13/91 < 0.01 < 0.01 < 0.01 < 0.DI < 0.01 < 0.DI < O.Dl < O.Dl 
06/13/91 dup < O.Dl < O.Dl 
06/13/91 trip < 0.01 < 0.DI 
09/19/91 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 
12/03/91 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0,005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 

rab'quanex\a.:\iables\gqap _ ag. wk 1 11-Feb-92 



GROUND WATER MONITORING DATA 

Ground Water Quality Assessment Plan Monitoring 

Silver, dissolved (mg/!) 

SAMPLED EQUIP. TRIP 
FROM- TO 13-B 13-C 14-A 15-A 16-A 17-A 17-B BLANK B!,ANK 
10/17/86 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 
03/11/87 03/l'}J87 < O.Dl < 0.01 < 0.01 < 0.01 < 0.01 
05/18/87 05/19/87 < 0.01 < O.DI < 0.01 < 0.01 
08/18/87 08/19/87 < 0.01 < 0.01 < 0.01 < 0.01 
11/12/87 < 0.01 < O.DI < O.DI < 0.01 
02/10/88 < 0.01 <· 0.01 < O.DI < 0.01 < 0.01 
05/10/88 < 0.01 plugged < 0.01 < 0.01 < 0.01 
08/10/88 < 0.01 < 0.01 < O.DI < 0.01 
l l/03/88 < 0.01 < 0.01 < 0.01 
03(].6/90 03f].7/90 < 0.01 < 0.01 < 0.01 < 0.01 < 0,01 
06/18/90 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 
09(].4/90 < O.DI < 0.01 < 0.01 < 0.01 < 0.01 
12(].0/90 < O.DI < 0.01 < 0.01 < O.DI < 0.01 
03/18/91 < 0.01 < O.Dl < 0.01 < 0.01 < O.DI < 0.01 
06/13/91 < 0.01 < O.Dl < 0.01 < 0.01 < 0.01 
06/13/9 l dup 
06/13/91 trip 
09/19/91 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 
12/03/91 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 

rabXJ.uanex\a:\J.ables\gqap_ag.wkl 2 l l-Feb-92 



GROUND WATER MONITORING DATA 

Ground Water Quality Assessment Plan Monitoring 

Specific Conductivity (field) (nmhos/cm) 

SAMPLED EQUIP. TRIP 
FROM- TO I 1-B 1-C 6-A 9 11-A 11-B I!-D 12-A 12-B 12-C 13-A 13-B 13-C 14-A 15-A 16-A 17-A 17-B !!LANK BLANK 
10/17/86 2300 1200 1200 810 1300 1400 2300 1400 1600 1200 67 65 
03/11/87 03/12/87 2210 1130 1450 1340 887 1210 1410 2240 1500 1650 1450 122 117 
05/18/87 05/19/87 2194 1803 1661 908 1355 1555 2372 1606 1952 1328 
08/18/87 08/19/87 1690 1746 1955 842 1280 1446 2080 1662 1825 1630 
11/12/87 1991 1171 1388 879 1475 1606 2651 1993 1912 1644 
02/10/88 1745 1758 1676 859 1212 1550 2161 1799 1714 1638 
05/10/88 1939 2557 1387 1791 904 1343 1494 2383 1499 plugged 1663 1657 
08/10/88 1712 2599 1888 1910 924 1907 1475 2453 1512 1135 1829 
11/03/88 1834 2482 1702 1669 900 1476 1412 2530 1880 1264 1612 
03{26fJO 03(27/90 1338 1295 1452 703 1258 1224 1141 1536 473 1050 
06/18/90 1659 1830 2126 956 1719 1508 1990 1987 665 1650 
09(24/90 1563 1695 2058 982 1665 1386 1950 1978 792 1617 
12(20/90 1575 1884 1986 1030 1817 1442 1969 1999 1219 1699 
03/18/91 1407 1954 2101 991 1842 1432 1618 1901 2011 637 1029 1509 
06/13/91 1404 1994 2280 1046 1736 1322 829 1724 1987 687 839 1366 
09/19/91 808 1404 1004 2334 1809 2228 1044 1557 1299 810 1560 1622 631 738 1594 1059 640 
12/03/91 738 1305 912 1893 1262 2040 976 717 1236 1489 1601 1610 646 541 1546 951 665 

rab\quanex\a:\tables\gqap_spc.wkl 11-Feb-92 



GROUND WATER MONITORING DATA 
Ground Water Quality Assessment Plan Monitoring 
Annual Parameters (mg/I) 

Well Date Chloride Sulfate Manganese Iron 
1 10/17/86 130.00 2400.00 1.10 3.50 
1 11/12/87 65.00 900.00 0.84 4.80 
1 11/03/88 150.00 674.00 0.59 6.50 
1 06/18/90 76.00 744.00 0.61 4.20 
1 09/19/91 27.00 102.00 0.25 2.60 

1B 09/19/91 203.00 258.00 0.10 3.00 

lC 09/19/91 100.00 85.00 0.04 2.20 

6-A 11/03/88 85.00 1380.00 0.11 22.00 
09/19/91 383.00 595.00 0.17 20.00 

11-A 10/17/86 36.00 880.00 0.27 0.10 
11-A 11/12/87 57.00 690.00 0.62 2.60 
11-A 11/03/88 60.00 823.00 0.46 0.84 
11-A 06/18/90 97.00 886.00 0.52 2.30 
11-A 09/19/91 123.00 743.00 0.38 0.91 

11-B 10/17/86 37.00 920.00 0.31 1.50 
11-B 11/12/87 99.00 800.00 0.42 2.60 
11-B · 11/03/88 61.00 837.00 0.35 0.57 
11-B 06/18/90 134.00 900.00 0.49 5.00 
11-B 09/19/91 190.00 1080.00 4.30 0.47 

11-D 10/17/86 48.00 150.00 0.05 1.70 
11-D 11/12/87 55.00 120.00 0.04 1.90 
11-D 11/03/88 65.00 134.00 0.04 2.60 
11-D 06/18/90 66.00 176.00 0.06 2.80 
11-D 09/19/91 63.00 228.00 3.20 0.05 

12-A 10/17/86 35.00 540.00 0.03 <0.01 
12-A 11/12/87 62.00 370.00 0.03 0.04 
12-A 11/03/88 59.00 637.00 <0.01 <0.01 
12-A 06/18/90 74.00 824.00 0.06 <0.01 
12-A 09/19/91 82.00 681.00 O.D? <0.01 

12-B 10/17/86 69.00 540.00 0.10 3.40 
12-B 11/12/87 66.00 540.00 0.13 4.40 
12-B 11/03/88 63.00 547.00 0.11 3.60 
12-B 06/18/90 65.00 606.00 0.16 4.50 
12-B 09/19/91 60.00 576.00 0.09 5.30 

13-A 10/17/86 45.00 2900.00 0.96 6.10 
13-A 11/12/87 42.00 1330.00 0.87 6.30 
13-A 11/03/88 67.00 1290.00 0.81 6.10 
13-A 06/18/90 56.00 698.00 0.92 9.00 
13-A 09/19/91 24.00 164.00 0.79 9.80 

13-B 10/17/86 39.00 860.00 0.22 4.30 
13-B 11/12/87 62.00 890.00 0.31 7.70 
13-B 11/03/88 58.00 992.00 0.25 8.50 
13-B 06/18/90 151.00 870.00 0.31 7.00 
13-B 09/19/91 110.00 733.00 0.20 7.50 

14-A 10/17/86 140.00 610.00 0.12 11.00 
14-A 11/12/87 130.00 390.00 0.16 21.00 

rab\quanex\a:\tables\gqap_ann.wkl 1 21-Feb-92 



GROUNDWATERMONITOR!NGDATA 
Ground Water Quality Assessment Plan Monitoring 
Annual Parameters (mg/I) 

Well Date Chloride Sulfate Manganese Iron 

15-A 11/03/88 38.00 460.00 <0.01 <0.01 
15-A 06/18/90 11.00 74.00 <0.01 <0.01 
15-A 09/19/91 10.00 121.00 <0.01 0.04 

16-A 10/17/86 37.00 500.00 0.18 0.05 
16-A 11/12/87 73.00 610.00 0.08 0.07 
16-A 06/18/90 70.00 759.00 0.08 <0.01 
16-A 09/19/91 109.00 1000.00 0.32 <0.01 

17A 09/19/91 90.00 297.00 0.24 1.10 

17B 09/19/91 31 46.00 0.02 1.50 

EQPBLK 10/17/86 6.20 <5 <0.01 <0.01 
EQPBLK 11/12/87 <1 <5 <0.01 
EQPBLK 06/18/90 <2 <5 <0.01 <0.01 
EQPBLK 09/19/91 2 <5 <0.01 <0.01 

TRPBLK 10/17/86 3.80 <5 <0.01 <0.01 
TRPBLK 11/12/87 1.90 <5 <0.01 <0.01 
TRPBLK 06/18/90 <2 <5 <0.01 <0.01 
TRPBLK 09/19/91 <2 <5 <0.01 <0.01 

EPA STD 250 250 0.05 0.3 

rab\q u an ex\a.:\tables\gq ap _ ann. wkl 2 21-Feb-92 



GROUND WATER MONITORING DATA 
Ground Water Quality Assessment Plan Monitoring 
Additional Cations and Anions (mg/L) Third Quarter 1991 

Sodium Potassium Calcium Magnesium Alkalinity Carbonate 
Well Date Dissolved Dissolved Dissolved Dissolved Bicarbonate Alkalinity 

1 09/19/91 67 5.6 105 11 333 <2.0 
1B 09/19/91 130 8.3 179 33 306 <2.0 
IC 09/19/91 63 4.8 120 29 346 <2.0 
6A 09/19/91 284 5.5 338 19 321 <2.0 
llA 09/19/91 107 97 277 30 176 <2.0 
l!B 09/19/91 127 30 436 47 146 <2.0 
llD 09/19/91 20 2.8 151 40 292 <2.0 
12A 09/19/91 63 7.2 293 42 203 <2.0 
12B 09/19/91 38 2.6 230 57 220 <2.0 
12C 09/19/91 16 3.4 126 20 277 <2.0 
13A 09/19/91 34 5.8 291 48 850 <2.0 
13B 09/19/91 92 6.4 301 51 219 <2.0 
13C 09/19/91 11 2.1 84 28 234 <2.0 
15A 09/19/91 19 3.8 124 15 270 <2.0 
16A 09/19/91 72 31 342 34 102 <2.0 
17A 09/19/91 57 4.5 171 19 219 <2.0 
17B 09/19/91 9.6 2 91 29 292 <2.0 

TRPBLK 09/19/91 <0.50 <0.50 <0.50 <0.50 <2.0 <2.0 
EQPBLK 09/19/91 <0.50 <0.50 <0.50 <0.50 <2.0 <2.0 

bmr (quanex) rab - quan-tl .wk] 20515.01 Printed: 13-Feb-92 



APPENDIXD .· 

1991 StatisticalEvaluation 



First Quarter 1991 Statistical Evaluations 



ARSENIC 

Well 1 

BACKGROUND 

Date Actual x x2 delta delta2 

23-Dec-83 <1 0.5 0.25 0.5 0.25 

14-Mar-84 <10 5 25 5 25 

20-Jun-84 1 1 1 0.5 0.25 

27-Sep-84 ND(l) 0.5 0.25 0.5 0.25 

24-Sep-85 <1 0.5 0.25 0.5 0.25 

23-0ct-85 4.4 4.4 19.36 0.05 0.0025 

17-0ct-86 <2 1 1 1 1 

11-Mar-87 <1 0.5 0.25 0.5 0.25 

18-May-87 <2 1 1 1 1 

18-Aug-87 <2 1 1 1 1 

12-Nov-87 <2 1 1 1 1 

10-Feb-88 <2 1 1 1 1 

09-May-88 <2 1 1 1 1 

10-Aug-88 <2 1 1 1 1 

03-Nov-88 <2 1 1 1 1 

26-Mar-90 <2 1 1 1 1 

18-Jun-90 <2 1 1 1 1 

24-Sep-90 <2 1 1 1 1 

20-Dec-90 <2 1 1 1 1 

18-Mar-91 <1 0.5 0.25 0.5 0.25 

BACKGROUND: 

n= 20 

SUM(x) 24.9000 

SUM(x2) 58.6100 

SUM( delta2) 38.5025 

MEAN= 1.2450 

LLVOM= 0.4813 

VAR(x)=S2= 2.1286 

s2/n= 0.1064 

W= 0.4813 

d.f.= 19 

t= 2.539 

alpha= 0.01 

dem \quanex \a:ttesWO'qt904as.wkl \20515.01 l printed 11-Feb-92 



FOREGROUND 

ARSENIC, WELL HA 

Date Actual x x2 delta delta2 
20-Dec-90 5.3 5.3 28.09 0.05 0.0025 

18-Mar-91 2.4 2.4 5.76 0.05 0.0025 

18-Mar-91 2.6 2.6 6.76 0.05 0.0025 
18-Mar-91 2.9 2.9 8.41 0.05 0.0025 

FOREGROUND: 

n= 4 BACKGROUND: 

SUM(x) 13.2000 n= 20 
SUM(x2) 49.0200 d.f.= 19 

SUM(delta2) 0.0100 t= 2.539 

MEAN= 3.3000 W= 0.4812812 

LLVOM= 0.0006 MEAN= 1.245 

VAR(x)=S2= 1.8211 STATISTIC: 

s2/n= 0.4553 alpha= 0.01 

W= 0.4553 t(star)= 2.123 

d.f.= 3 t(sub-c)= 3.512 

t= 4.541 !(star)< t(sub-c) 

alpha= 0.01 jAcceptHo 

FOREGROUND 

ARSENIC, WELL lIB 

Date Actual x x2 delta delta2 

20-Dec-90 4.6 4.6 21.16 0.05 0.0025 

18-Mar-91 3.0 3.0 9 0.05 0.0025 

18-Mar-91 3.4 3.4 11.56 0.05 0.0025 

18-Mar-91 3.1 3.1 9.61 0.05 0.0025 

FOREGROUND: 

n= 4 BACKGROUND: 

SUM(x) 14.1000 n= 20 
SUM(x2) 51.3300 d.f.= 19 

SUM(delta2) 0.0100 t= 2.539 

MEAN= 3.5250 W= 0.4812812 

LLVOM= 0.0006 MEAN= 1.245 
VAR(x)=S2= 0.5436 STATISTIC: 

s2/n= 0.1359 alpha= 0.01 

W= 0.1359 t(star)= 2.902 

d.f.= 3 t(sub-c)= 2.980 

t= 4.541 t(star) < t(sub-c) 

alpha= 0.01 jAcceptHo 

dem \quanex \a:ttest\90\qt904as.wkl \20515.01 2 printed ll -Feb-92 



FOREGROUND 

ARSENIC, WELL llD 

Date Actual x x2 delta delta2 

20-Dec-90 6.5 6.5 42.25 0.05 0.0025 

18-Mar-91 5.6 5.6 31.36 0.05 0.0025 

18-Mar-91 5.4 5.4 29.16 0.05 0.0025 

18-Mar-91 5.4 5.4 29.16 0.05 0.0025 

FOREGROUND: 

n= 4 BACKGROUND: 

SUM(x) 22.9000 n= 20 

SUM(x2) 131.9300 d.f.= 19 

SUM(delta2) 0.0100 t= 2.539 

MEAN= 5.7250 W= 0.4812812 

LLVOM= 0.0006 MEAN= 1.245 

VAR(x)=S2= 0.2769 STATISTIC: 

s2/n= 0.0692 alpha= 0.01 

W= 0.0692 t(star)= 6.038 

d.f.= 3 t(sub-c)= 2.791 

t= 4.541 t(star >or= t(sub-c) 

alpha= 0.01 I Reject Ho in favor of Hi 

FOREGROUND 

ARSENIC, WELL 12B 

Date Actual x x2 delta delta2 

20-Dec-90 7.7 7.7 59.29 0.05 0.0025 

18-Mar-91 6.4 6.4 40.96 0.05 0.0025 

18-Mar-91 7.0 7.0 49 0.05 0.0025 

18-Mar-91 6.6 6.6 43.56 0.05 0.0025 

FOREGROUND: 

n= 4 BACKGROUND: 

SUM(x) 27.7000 n= 20 

SUM(x2) 192.8100 d.f.= 19 

SUM( delta2) 0.0100 t= 2.539 

MEAN= 6.9250 W= 0.4812812 

LLVOM= 0.0006 MEAN= 1.245 

VAR(x)=S2= 0.3303 STATISTIC: 

s2/n= 0.0826 alpha= 0.01 

W= 0.0826 t(star)= 7.564 

d.f.= 3 t(sub-c)= 2.832 

t= 4.541 t(star >or= t(sub-c) 

alpha= 0.01 I Reject Ho in favor of Hi 

dem \ quanex \ a:ttesi\9Q\qt904as.wkl \ 20515.01 3 printed 11-Feb-92 



FOREGROUND 

ARSENIC, WELL BA 

Date Actual x x2 delta delta2 
20-Dec-90 2.7 2.7 7.29 0.05 0.0025 
18-Mar-91 4.0 4.0 16 0.05 0.0025 
18-Mar-91 6.0 6.0 36 0.05 0.0025 
18-Mar-91 5.9 5.9 34.81 0.05 0.0025 

FOREGROUND: 

n= 4 BACKGROUND: 

SUM(x) 18.6000 n= 20 
SUM(x2) 94.1000 d.f.= 19 

SUM(delta2) 0.0100 t= 2.539 

MEAN= 4.6500 W= 0.4812812 

LLVOM= 0.0006 MEAN= 1.245 

VAR(x)=S2= 2.5378 STATISTIC: 

s2/n= 0.6344 alpha= 0.01 

W= 0.6344 t(star)= 3.224 

d.f.= 3 t(sub-c)= 3.677 

t= 4.541 t(star) < t(sub-c) 

alpha= 0.01 I Accept Ho I 

FOREGROUND 

ARSENIC, WELL 13B 

Date Actual x x2 delta delta2 

20-Dec-90 5.7 5.7 32.49 0.05 0.0025 

18-Mar-91 5.2 5.2 27.04 0.05 0.0025 

18-Mar-91 4.8 4.8 23.04 0.05 0.0025 

18-Mar-91 5.0 5.0 25.00 0.05 0.0025 

FOREGROUND: 

n= 4 BACKGROUND: 
SUM(x) 20.7000 n= 20 

SUM(x2) 107.5700 d.f.= 19 
SUM(delta2) 0.0100 t= 2.539 

MEAN= 5.1750 W= 0.4812812 

LLVOM= 0.0006 MEAN= 1.245 
VAR(x)=S2= 0.1503 STATISTIC: 

s2/n= 0.0376 alpha= 0.01 

W= 0.0376 t(star)= 5.456 
d.f.= 3 t(sub-c)= 2.684 

t= 4.541 t(star >or= t(sub-c) 

alpha= 0.01 I Reject Ho in favor of Hi 

dem \ quanex \a:ttest\90\qt904as.wkl \20515.01 5 printed 11-Feb-92 



1,1-DCA 

Well 1 

BACKGROUND 

Date Actual x x2 delta delta2 
24-Sep-85 <1 0.5 0.25 0.5 0.25 
17-0ct-86 <2 1 1 1 1 
22-Dec-86 <1 0.5 0.25 0.5 0.25 
22-Dec-86 <1 0.5 0.25 0.5 0.25 
11-Mar-87 <1 0.5 0.25 0.5 0.25 
18-May-87 <1 0.5 0.25 0.5 0.25 
18-Aug-88 <1 0.5 0.25 0.5 0.25 
12-Nov-87 <1 0.5 0.25 0.5 0.25 
10-Feb-88 <1 0.5 0.25 0.5 0.25 

10-May-88 <1 0.5 0.25 0.5 0.25 
10-Aug-88 <1 0.5 0.25 0.5 0.25 
03-Nov-88 <1 0.5 0.25 0.5 0.25 
26-Mar-90 <1 0.5 0.25 0.5 0.25 
18-Jun-90 <1 0.5 0.25 0.5 0.25 
24-Sep-90 <1 0.5 0.25 0.5 0.25 
20-Dec-90 <1 0.5 0.25 0.5 0.25 
18-Mar-91 <1 0.5 0.25 0.5 0.25 

BACKGROUND: 

n= 17 
SUM(x) 9.0000 

SUM(x2) 5.0000 
SUM(delta2) 5.0000 

MEAN= 0.5294 
LLVOM= 0.0735 

VAR(x)=S2= 0.1189 

s2/n= 0.0070 

W= 0.0735 
d.f.= 16 

t= 2.583 

alpha= 0.01 

dem \ quanex \ a:ttesf\90\qt904dcawkl \ 20515.01 1 printed 11-Feb-92 



FOREGROUND 1,1-DCA, WELL llA 

Date Actual x x2 delta delta2 

20-Dec-90 3.0 3.0 9 0.05 0.0025 

18-Mar-91 4.0 4.0 16 0.05 0.0025 

18-Mar-91 4.0 4.0 16 0.05 0.0025 
18-Mar-91 3.0 3.0 9 0.05 0.0025 

FOREGROUND: 

n= 4 BACKGROUND: 

SUM(x) 14.0000 n= 17 
SUM(x2) 50.0000 d.f.= 16 

SUM(delta2) 0.0100 t= 2.583 

MEAN= 3.5000 W= 0.0735294 

LLVOM= 0.0006 MEAN= 0.5294117 

VAR(x)=S2= 0.3344 STATISTIC: 

s2/n= 0.0836 alpha= 0.01 

W= 0.0836 t(star)= 7.494 

d.f.= 3 t(sub-c)= 3.625 

t= 4.541 t(star >or= t(sub-c) 

alpha= 0.01 I Reject Ho in favor of Hi 

FOREGROUND 1,l·DCA, WELL llB 

Date Actual x x2 delta delta2 

20-Dec-90 4.0 4.0 16 . 0.05 0.0025 

18-Mar-91 3.0 3.0 9 0.05 0.0025 

18-Mar-91 4.0 4.0 16 0.05 0.0025 

18-Mar-91 3.0 3.0 9 0.05 0.0025 

FOREGROUND: 

n= 4 BACKGROUND: 

SUM(x) 14.0000 n= 17 

SUM(x2) 50.0000 d.f.= 16 

SUM(delta2) 0.0100 t= 2.583 

MEAN= 3.5000 W= 0.0735294 

LLVOM= 0.0006 MEAN= 0.5294117 

VAR(x)=S2= 0.3344 STATISTIC: 

s2/n= 0.0836 alpha= 0.01 

W= 0.0836 t(star)= 7.494 

d.f.= 3 t(sub-c)= 3.625 

t= 4.541 t(star >or= t(sub-c) 

alpha= 0.01 I Reject Ho in favor of Hi 

dem \quanex \a:ttest\9(J\qt904dca.wkl \20515.01 3 printed ll-Feb-92 



Fourlh Quarter 1991 Statistical Evaluations 



ARSENIC 
Well l 
BACKGROUND 

Date Actual " x2 delta delta2 
23-Dec-83 <1 0.5 025 0.5 0.25 
14-Mar-84 <10 5 25 5 25 
20-Jun-84 l I I 0.5 0.25 
27-Sep-84 ND(!) 0.5 025 0.5 0.25 
24-Sep-85 <l 0.5 025 0.5 0.25 
23-0ct-85 4.4 4.4 1936 0.05 0.0025 
17-0ct-86 <2 I I 1 1 
ll-Mar-87 <1 0.5 025 0.5 0.25 
18-May-87 <2 l I 1 l 
18-Aug-87 <2 I I 1 l 
12-Nov-87 <2 I 1 l I 
10-Feb-88 <2 I l 1 I 

09-May-88 <2 I I 1 l 
IO-Aug-88 <2 I 1 l l 
03-Nov-88 <2 1 l 1 I 
26-Mar-90 <2 1 l 1 l 
18-Jun-90 <2 I 1 l I 
24-Sep-90 <2 1 l l I 
20-Dec-90 <2 I l I I 
18-Mar-91 <1 05 025 05 025 
13-Jun-91 <l 05 025 0.5 025 
19-Sep-91 <l 05 025 0.5 0.25 
03-Dec-91 <1 0.5 025 0.S 0.25 

BACKGROUND: 

n= 23 
SUM(x) 26.4000 

SUM(x2) 59.3600 
SUM(delta2) 392525 

MEAN= 1.1478 
ll.VOM= 0.4267 

VAR(x)=S2= l.9155 
s2/n= .0.0833 

W= 0.4267 
d.f.= 22 

I= 2.508 
alpha= 0.01 

rab\quanex\a:ttest\9 !\qt914as.wlc 1\20515.0 I printed 15-Jan-92 



FOREGROUh'D 
ARSENIC, WELL 6A 

Date Actual x x2 delta delta2 
19-Sep-91 25 25 625 0-5 0.25 
03-Dec-91 34 34 1156 0.5 0.25 
03-Dec-91 31 31 %1 o_s 0.25 
03-Dec-91 34 34 1156 o_s 0.25 

FOREGROUND: 
n= 4 BACKGROUND: 

SUM(x) 124.0000 ii= 23 
SUM(x2) 3898.0000 df.= 22 

SUM(delta2) l.0000 t= 2-508 
MEAN= 31.0000 W= 0.4266576 

llVOM= 0.0625 MEAN= 1.1478260 
VAR(x)=S2= 18.1111 STATISTIC: 

s1./n= 4.5278 alpha= 0.01 
W= 4.5278 t(star)= 13.412 

d.f.= 3 l(sub-c)= 4.366 
t= 4541 !(star >er.= t(sub-c) 

alpha= 0.01 !Reject Ho in favor of Hi 

FOREGROUND 
ARSENIC, WELL UA 

Date Actual x x2 delta delta2 
19-Sep-91 2.3 2.3 529 0.05 0.0025 
03-Dec-91 3.2 3-2 10.24 0.05 0.0025 
03-Dec-91 3.0 3.0 9 0.05 0.0025 
03-Dec-91 2.4 2.4 5.76 0.05 0.0025 

FOREGROUND: 

n= 4 BACKGROUND: 
SUM(x) 10.9000 ii= 23 

SUM(x2) 30.2900 di.= 22 
SUM(delta2) 0.0100 I= 2.508 

MEAN= 2.7250 W= 0.4266576 
llVOM= 0.0006 MEAN= l.1478260 

VAR(x)=S2= 0.1%9 STATISTIC: 

s1./= 0.0492 alpha= 0.01 
W= 0.0492 !(star)= 2-286 

d.f.= 3 l(sub-c)= 2.718 
I= 4541 t(star) < t(sub-c) 

alpha= 0.01 1Accep1Ho I 

rab\quanex\a:nesl\9 l\qt914as. wk 1\20515.0 I 2 printed 15-Jan-92 



PO REGROUND 
ARSENIC, WELL HB 

Date Actual x x2 delta delta2 
19-Sep-91 3.5 3.5 12.25 0.05 0.0025 
03-Dec-91 5.8 5.8 33.64 0.05 0.0025 
03-Dec-91 6.6 6.6 43.56 0.05 0.0025 
03-Dec-91 4.8 4.8 23.04 0.05 0.0025 

FOREGROUND: 
n= 4 BACKGROUND: 

SUM(x) 20.7000 n= 23 
SUM(x2) 112.4900 d.f.= 22 

SUM(delta2) 0.0100 I= 2.508 
MEAN= 5.1750 W= 0.4266576 

ll.VOM= 0.0006 MEAN= l.1478260 
VAR(x)=S2= 1.7903 STATISTIC: 

s2/n= 0.4476 alpha= 0.01 
W= 0.4476 !(star)= 4307 

llf.= 3 l(sub-c)= 3.549 
t= 4.541 t(star >oi= l(sub-c) 

alpha= 0.01 !Reject Ho in favor of Hi 

FOREGROUND 
ARSENIC, WEU. UD 

Date Ac!Ual x x2 delta delta2 
19-Sep-91 6.2 6.2 38.44 0.05 0.0025 
03-Dec-91 6.5 6.5 42.25 0.05 0.0025 
03-Dec-91 7.1 7.1 50.41 0.05 0.0025 
03-Dec-91 7.8 7.8 60.84 0.05 0.0025 

FOREGROUND: 
n= 4 BACKGROUND: 

SUM(x) 27.6000 n= 23 
SUM(x2) 191.9400 d.f.= 22 

SUM(delta2) 0.0100 I= 2.508 
MEAN= 6.9000 W= 0.4266576 

ll.VOM= 0.0006 MEAN= l.1478260 
VAR(x)=S2= 0.5011 STATISTIC: 

s2/n= 0.1253 alpha= O.Dl 
W= 0.1253 !(star)= 7.743 

d.f.= 3 t(sub-i:)= 2.969 
I= 4.541 !(star >oi= l(sub-c) 

alpha= O.DI !Reject Ho in favor of Hi 

rab\quanex\a:ttesfl9 l\qt9 l 4as. wkl\20515.0 I 3 printed l 5-Jan-92 



FOREGROUND 
ARSENIC, WEll 12B 

Date Actual x x2 delta delta2 
19-Sep-91 6.7 6.7 44.89 0.05 0.0025 
03-Dec-91 8.3 8.3 68.89 0.05 0.0025 
03-Dec-9! H.O u.o 121 0.05 0.0025 
03-Dec-91 9.9 9.9 98.01 0.05 0.0025 

FOREGROUND: 
n= 4 BACKGROUND: 

SUM(x) 35.9000 n= 23 
SUM(x2) 332.7900 df.= 22 

SUM(delta2) 0.0100 I= 2508 
MEAN= 8.9750 W= 0.42ii6576 

LLVOM= 0.0006 MEAN= l.1478260 
VAR(x)=S~ 35303 STATISTIC: 

s2/n= 0.8826 alpha= 0.01 
W= 0.8826 !(star}= 6.841 

d.f.= 3 t(sub-c}= 3.878 
!= 4541 t(star >or= l(sub-c) 

alpha= 0.01 !Reject Ho in favor of Hi 

FOREGROUND 
ARSENIC, WEll l3A 

Date Actual " x2 delta delta2 
19-Sep-91 4.0 4.0 16 0.05 0.0025 
03-Dec-91 3.3 3.3 10.89 0.05 0.0025 
03-Dec-91 5.7 5.7 32.49 0.05 0.0025 
03-Dec-91 5.4 5.4 29.16 0.05 0.0025 

FOREGROUND: 
n= 4 BACKGROUND: 

SUM(x) 18.4000 n= 23 
SUM(x2) · 885400 d.f.= 22 

SUM(delta2) 0.0100 I= 2.508 
MEAN= 4.6000 W= 0.42ii6576 

LLVOM= 0.0006 MEAN= 1.1478260 
VAR(x)=S~ 1.3011 STATISTIC: 

s2/n= 0.3253 alpha= O.o! 
W= 0.3253 !(star}= 3.981 

d.f.= 3 l(sub-c}= 3.387 
I= 4541 l(star >or= l(sub-c) 

alpha= O.DI !Reject Ho in favor of Hi 
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FOREGROUND 
ARSENJC, WELL l3B 

Date Actual x x2 delta delta2 
19-Sep-9 I 5.4 5.4 29.16 0.05 0.0025 
03-Dec-91 5.4 5.4 29.16 0.05 0.0025 
03-Dec-91 26.0 26.0 676 0.05 0.0025 
03-Dec-91 7.1 7.1 50.41 0.05 0.0025 

FOREGROUND: 
n= 4 BACKGROUND: 

SUM(x) 43.9000 n= 23 
SUM(x2) 784.7300 d.f.= 22 

SUM(delta2) 0.0100 I= 2.508 
MEAN= 10.9750 W= 0.4266576 

UVOM= 0.0006 MEAN= 1.1478260 
VAR(x)=S2= 100.9769 STATISTIC: 

· s2/n= 25.2442 alpha= 0.01 
W= 252442 t(star)= 1.940 

d.f.= 3 t(sub-c)= 4.507 
I= 4.541 l(star) < l(sulK) 

alpha= 0.01 !Accept Ho 
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1,1-DCA 
Well I 
BACKGROUND 

Date Actual " x2 delta delta2 
24-Sep-85 <I 0.5 0.25 0.5 0.25 
17-0ct-86 <2 I l I I 
22-Dec-86 <l 0.5 0.25 0.5 0.25 
22-Dec-86 <I 0.5 0.25 0.5 0.25 
ll-Mar-87 <I 0.5 0.25 0.5 0.25 
18-May-87 <I 0.5 0.25 0.5 0.25 
18-Aug-88 <I 0.5 0.25 0.5 0.25 
12-Nov-87 <l 0.5 0.25 0.5 0.25 
10-Feb-88 <l 0.5 0.25 0.5 0.25 

10-May-88 <l 0.5 0.25 0.5 0.25 
IO-Aug-88 <I 0.5 0.25 0.5 0.25 
03-Nov-88 <I 0.5 0.25 0.5 0.25 
26-Mar-90 <l 0.5 0.25 0.5 0.25 
18-Jun-90 <l 0.5 0.25 0.5 0.25 
24-Sep-90 <I 0.5 0.25 0.5 0.25 
20-Dec-90 <l 0.5 0.25 0.5 0.25 
18-Mar-91 <l 0.5 0.25 0.5 0.25 
13-Jun-91 <I 0.5 0.25 0.5 0.25 
19-Sep-91 <I 0.5 0.25 0.5 0.25 
03-Dec-91 <I 0.5 0.25 0.5 0.25 

BA~GROUND: 
n= 20 

SUM(x) 10.5000 
SUM(x2) 5.7500 

SUM(delta2) 5.7500 
MEAN= 0.5250 

LLVOM= 0.0719 
VAR(x)=S2= 0.1134 

s2/n= 0.0057 
W= 0.0719 

d.f.= 19 
t= 2.539 

alpha= 0.01 

rab\quanex\a :ttest\9 l\qt9 l 4dca. wkl\20515.01 printed 15-Jan-92 



FOREGROUND 1,l-DCA. WELL6A 

Date Actual " x2 delta delta2 
19-Sep-91 35.0 35.0 1225 0.05 0.0025 
03-Dec-9! 39.0 39.0 1521 0.05 0.0025 
03-Dec-91 34.0 34.0 1156 0.05 0.0025 
03-Dec-91 32.0 32.0 1024 0.05 0.0025 

FOREGROUND: 

n= 4 BACKGROUND: 
SUM(x) 140.0000 n= 20 

. SUM(x2) 4926.0000 d.f.= 19 
SUM(delta2) 0.0100 I= 2.539 

MEAN= 35.0000 W= 0.071875 
U..VOM= 0.0006 MEAN= 0.525 

VAR(x)=S2= 8.6678 STATISTIC: 
s2/n= 2.1669 alpha= O.QI 

W= 2.1669 t(star)= 23.041 
d.f.= 3 l(sub-c)= 4.477 

I= 4.541 !(star >or= t(sub-c) 
alpha= 0.01 !Reject Ho in favor of Hi I 

FOREGROUND 1,1-DCA, WELL llA 

Date Actual " x2 delta delta2 
19-Sep-91 5.0 5.0 25 0.05 0.0025 
03-Dec-91 11.0 11.0 121 0.05 0.0025 
03-Dec-91 11.0 11.0 121 0.05 0.0025 
03-Dec-91 12.0 12.0 144 0.05 0.0025 

FOREGROUND: 

n= 4 BACKGROUND: 
SUM(x) 39.0000 n= 20 

SUM(x2) 411.0000 d.f.= 19 
SUM( delta2) _0.0100 I= 2.539 

MEAN= 9.7500 W= 0.071875 
U..VOM= 0.0006 MEAN= 0.525 

VAR(x)=S2= 10.2511 STATISTIC: 
s2/n= 2.5628 alpha= 0.01 

W= 2.5628 !(star)= 5.683 
d.f.= 3 t(sub-c)= 4.486 

I= 4.541 t(star >or= t(sub-c) 
alpha= 0.01 !Reject Ho in favor of Hi I 
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FOREGROUND 1,1-DCA,WEIL llB 

Dale Actual x x2 delta delta2 
19-Sep-91 4.0 4.0 16 0.05 0.0025 
03-Dec-91 <l 05 0.25 0.5 0.25 
03-Dec-91 <l 05 0.25 0.5 0.25 
03-Dec-91 <l 05 0.25 0.5 0.25 

FOREGROUND: 
II= 4 BACKGROUND: 

SUM(x) 55000 II= 20 
SUM(x2) 16.7500 d.f.= 19 

SUM(delta2) 0.7525 I= 2.539 
MEAN= 13750 W= 0.071875 

LLVOM= 0.0470 MEAN= 0.525 
VAR(x)=S2= 3.1461 STATISTIC: 

s2/n= 0.7865 alpha= o.m 
W= 0.7865 !(star}= 0.917 

d_f.= 3 t(sub-c}= 4373 
t= 4541 !(star)< l(sub-c) 

alpha= 0.01 !Accept l'.o 
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Copjler 
WeU I 
BACKGROUND 

Date Actual " x2 delta delta2 
17-0ct-86 0.02 0.02 0.0004 0.005 0.000025 
ll-Mar-87 <0.01 0.005 0.000025 0.005 0.000025 
18-May-87 <0.01 0.005 0.000025 0.005 0.000025 
19-Aug-87 <0.01 0.005 0.000025 0.005 0.000025 
12-Nov-87 <0.01 0.005 0.000025 0.005 0.000025 
IO-Feb-88 <0.01 0.005 0.000025 0.005 0.000025 

IO-May-88 <0.01 0.005 0.000025 0.005 0.000025 
10-Aug-88 <0.01 0.005 0.000025 0.005 0.000025 
03-Nov-88 0.03 0.03 0.0009 0.005 0.000025 
26-Mar-90 <0.01 0.005 0.000025 0.005 0.000025 
18-Jun-90 <0.01 0.005 0.000025 0.005 0.000025 
24-Sep-90 <0.01 0.005 0.000025 0.005 0.000025 
20-Dec-90 <0.01 0.005 0.000025 0.005 0.000025 
18-Mar-91 <0.01 0.005 0.000025 0.005 0.000025 
13-Jun-91 <0.01 0.005 0.000025 0.005 0.000025 
19-Sep-91 <0.01 0.005 0.000025 0.005 0.000025 
03-Dec-91 <0.01 0.005 0.000025 0.005 0.000025 

BACKGROUND: 

n= 17 
SUM(x) 0.125000 

SUM(x2) 0.001675 
SUM(delta2) 0.000425 

MEAN= 0.007353 
ll.VOM= 0.000006 

VAR(x)=S2= 0.000056 
s2/n= 0.000003 

W= 0.000006 
d.f.= 16 

I= 2.583 
alpha= O.DJ 
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FOREGROUND 

Copper, WELL HB 
Date Actual x x2 delta delta2 

19-Sep-91 O.Ql O.oJ 0.0001 0.005 0.000025 
03-Dec-91 <0.01 0.005 0.000025 0.005 0.000025 
03-Dec-91 <O.o! 0.005 0.000025 0.005 0.000025 
03-Dec-91 <0.01 0.005 0.000025 0.005 0.000025 

FOREGROUND: 

n= 4 BACKGROUND: 
SUM(x) 0.025000 n= 17 

SUM(x2) 0.000175 d.f.= 16 
SUM(delta2) 0.000 I 00 I= 2.583 

MEAN= 0.006250 W= 0.0000062 
l.LVOM= 0.000006 MEAN= 0.0073529 

VAR(x)=S2= 0.000017 STATISTIC: 

s2/= 0.000004 alpha= 0.01 
W= 0.000006 t(starr- -0.312 

d.f.= 3 t(sub-c)= 3-562 

I= 4-541 t(star) < t(sub-c) 
alpha= O.QJ IAcceptHo I 
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E N V I R O N M E N T A L L A B O R A T O R Y DIVISION 

WW ENGINEERING & SCIENCE 
ENVIRONMENTAL LABORATORY DIVISION 

CLIENT: QUANEX 
PRWECT NO.: 25741 
WCATION: SOUTH LYON 
SAMPUD BY: JAMES M. WOOSTER 
DESCRIPTION: WATER ANALYSIS 

MW lA 

LAB SAM.PU NO: 71248 

ARSENIC,DISSOLVED <l. 0 

DATE SAMPUD: 08/15/91 TIME: 
DATE RECEIVED: 08/16/91 TIME: 12:00 PM 
DATE COMPLETED: 08/29/91 
SCHEDULED COMPLETION: 09/03/91 
ANALYST: DJ 
QUALITY CONTROL REVIEW BY: CS 
WORKSHEET NO: 5 

MW lB MW lC 

71249 71250 

5.0 7.6 

MW 17A 

71251 

7.4 

DETECTION UNITS 
LIMIT 

1.0 ug/1 

TIME SAMPLED: 11:18 AM 11:05 P.M 10:43 AM 9:30 AM 

_____________ ,....,.._,,....,_..., ____ WW Engineering & Science '\yff---
ssss GLENVVOOD H!~LS P.A.R!<.V\/fa.Y SE O PO BOX 87·1 ° GR/',l'JD RJ:\PIDS. !\11 49588-0874 .. (616) 942-9600 FX (616) 942-6499 



ENVIRONMENTAL L A B O R A T O R Y DIVISION 

WW ENGINEERING & SCIENCE 
ENVIRONMENTAL LABORATORY DIVISION 

CLIENT: QUANEX 
PROJECT NO.: 25741 
WCATION: SOUTH LYON 
SAMPLED BY: JAMES M. WOOSTER 
DESCRIPTION: WATER ANALYSIS 

MW 17B 

LAB SAMPLE NO: 71252 

ARSENIC,DISSOLVED 14 

TIME SAMPLED: 9:20 AM 

DATE SAMPLED: 08/15/91 TIME: 9:20 AM 
DATE RECEIVED: 08/16/91 TIME: 12:00 PM 
DATE COMPLETED: 08/29/91 
SCHEDULED COMPLETION: 09/03/91 
ANALYST: W 
QUALITY CONTROL REVIEW BY: CS 
WOF.KSHEET NO: 6 

DETECTION UNITS 
LIMIT 

1.0 ug/1 

_______ _,,_ _ _,...,.,..,..._....,_,..., _____ WW Engineering & Science "\yff---
::-,5ss GLEl',J\NOOD HILLS P!\RKVVAY SE ... PO BOX 87-1 ° GRAl'JD RAPIDS, ~v11 ~9588-0874 ° (616) 942-9600 FX (616) 942-6499 



ENVIRONMENTAL LABORATORY DIVISION 

WW ENGINEERING & SCIENCE 
ENVIRONMENTAL LABORATORY DIVISION 

CLIENT: QUANEX 
PROJECT NO.: 25741. 
IDCATION: 

DATE SAMPLED: 09/19/91. TIME: 
DATE RECEIVED: 09/20/91. TIME: 1:00 PM 
DATE COMPLEI'ED: 10/17 /91 

SAMPLED BY: ROBERI' THOMAS 
DESCRIPI'ION: QUARI'ERLY/ANNUAL SAMPLING 

SCHEDULED COMPLEI'ION: 1.0/11/91. 
ANALYST: JXT,GR,G-1,JW 

LAB SAMPLE NO: 

.ARSENIC,DISSOLVED 

BARWM,DISSOLVED 

CADMIUM, DISSOLVED 

CHIDMIUM,DISSOLVED 

COPPER, DISSOLVED 

LEAD, DISSOLVED 

SELENIUM, DISSOLVED 

SILVER,DISSOLVED 

l, 1.-DICHli)ROETHANE 

pH (FIELD) 

CONWCTIVITY (FIELD) 

TIME SAMPLED: 

JIM 
1. 

73498 

<1..0 

0.06 

<0.01. 

<0.05 

<0.01 

<0.05 

<2.0 

<0.005 

<1..0 

7.1.5 

808 

2:06 PM 

QUALITY CONTROL REVIEW BY: CCH,DC 
WORKSHEET NO: 20 

m 
6A 

73499 

25 

0.02 

<0.01. 

<0.05 

<0.01 

<0.05 

<2.0 

<0.005 

35 

6.69 

2,334 

1:06 PM 

m 
11.A 

73500 

2.3 

0.06 

<0.01 

<0.05 

<0.01. 

<0.05 

<2.0 

<0.005 

5.0 

6.97 

1,809 

8:33 AM 

DETECTION UNITS 
LIMIT 

JIM 
1.1.B 

73501 

3.5 1.0 

0.02 0.01. 

<0.01 0.01. 

<0.05 0.05 

0.01. 0.01. 

<0.05 0.05 

<2.0 2.0 

<0.005 0.005 

4.0 1.0 

6.96 

ug/1 

mg/1 

mg/1 

mg/1 

mg/1 

mg/1 

ug/1 

mg/1 

ug/1 

std. units 

2,228 5 umhos/cm 

8:40 AM 

----------------------- WW Engineering & Science "\"fff--­
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ENVIRONMENTAL LABORATORY DIVISION 

CLIENT: QUANEX 

WW ENGINEERING & SCIENCE 
ENVIRONMENTAL LABORATORY DIVISION 

DATE SAMPLED: 09/1.9/91. TIME: 
PROJECT NO.: 25741. 
I.DC.ATION: 

DATE RECEIVED: 09/20/91. TIME: 1.:00 PM 
DATE COMPLETED: 10/17/91. 

SAMPLED BY: ROBERT THOMAS 
DESCRIFTION: QUARI'ERLY/llNNUAL SAMPLING 

MW 
1 

SCHEDULED CXJMPLETION: 10/11/91. 
ANALYST: JW,RR,AMF,LAB 
QUALITY CONTROL REVIEW BY: DC,BJD 
WORKSHEEI' NO: 21 

DETECTION 
LIMIT 

m m m 
6A 11.A 1.1.B 

LAB SAMPLE NO: 73498 73499 73500 73501. 

CHI.DRIDE, TOTAL 27 383 1.23 1.90 2.0 

SULFATE 102 595 743 1,080 5.0 

IRON, DISSOLVED 2.6 20 0.91. 4.3 0.01 

MANGANESE,DISSOI.VED 0.25 0.17 0.38 0.47 0.01 

TIME SAMPLED: 2:06 PM 1:06 PM 8:33 A"! B:40 AM 

UNITS 

rrg/1 

rrg/1 

rrg/1 

mg/1 

----------------------- WW Engine~ring & Science "\"fl!---



;::;CNMENTAL LABORATORY DIVISION 

WW ENGINEERING & SCIENCE 
ENVIRONMENTAL LABORATORY DIVISION 

CLIENT: QUANEX 
PROTECT NO.: 25741 
WCATION: EXTRA PARAMETERS 

DATE SAMPLED: 09/19/91 TIME: 
DATE RECEIVED: 09/20/91 TIME; 1:00 PM 
DATE COMPLEI'ED: 10/03/91 

SAMPLED BY: ROBERT THOMAS 
DESCRIPI'ION: QUARI'ERLY /ANNUAL SAMPLING 

SCHEDULED COMPLETION: 10/11/91 
ANALYST: MRJ,JW,W,KV,RR 

mi 

LAB SAMPLE NO: 73498 

SODIUM, DISSOLVED 67 

FOTASSIUM, DISSOLVED 5.6 

CALCIUM,DISSOLVED 105 

MAGNESIUM, DISSOLVED 11 

ALKALINITY, BICARB. 333 

CARBONATE, AI.J(. <2. 0 

TIME SAMPLED: 2:06 PM 

QUALITY CONTROL REVIEW BY: CS,EJD 
WORKSHEEI' NO: 32 

DETECTION UNITS 
LIMIT 

/tffel6A m 11A m 11B 

73499 73500 73501 

284 107 127 0.50 mq/1 

5.5 97 30 0.50 mq/1 

338 277 436 0.50 mq/1 

19 30 47 0.50 mq/1 

321 176 146 2. 0 mq/1 Ca0?3 

<2.0 <2.0. <2.0 2. 0 mq/1 CaC03 

1:06 PM 8:33 AM 8:40 AM 

....,""""""""'"""'""""""'"""--"""'-'""" _________ ..._ WW Engineering & Science '\"fll---
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E.NVIRONMENTAL LABORATORY DIVISION 

CLIENT: QUANEX 

WW ENGINEERING & SCIENCE 
ENVIRONMENTAL LABORATORY DIVISION 

DATE SAMPLED: 09/19/91 TIME: 
PROJECT' NO.: 25741 DATE RECEIVED: 09/20/91 TIME: 1:00 PM 

DATE OOMPLEI'ED: 10/17 /91 I.DCl!TION: 
SAMPLED BY: ROBERT THOMAS 
DESCRIPI'ION: QUARI'ERLY/ANNUAL SAMPLING 

SCHEDULED CXJMPLEJI'ION: 10/11/91 
ANALYST: IX!,GR,GW,JW . 

LAB SAMPLE NO: 

ARSENIC,DISSOLVED 

BARIUM,DISSOLVED 

CADMIUM,DISSOLVED 

CHROMIUM,DISSOLVED 

CX)PPER, DISSOLVED 

LEJW, DISSOLVED 

SELENIUM,DISSOLVED 

SILVER,DISSOLVED 

1, 1-DICHIDROETHANE 

pH (FIELD) 

CX)NWCT'IVITY (FIELD) 

TIME SAMPLED: 

MW 
llD 

73502 

6.2 

0.10 

<0.01 

<0.05 

<0.01 

<0.05 

<2.0 

<0.005 

<1.0 

7.03 

1,044 

QUALI'l'Y CONTROL REVIFN BY: CCH,DC 
WORKSHEET NO: 22 

m 
12A 

73503 

<1.0 

0.04 

<0.01 

<0.05 

<0.01 

<0.05 

<2.0 

<0.005 

<1.0 

7.00 

1,557 

m 
12B 

73504 

6.7 

0.04 

<0.01 

<0.05 

<0.01 

<0.05 

<2.0 

<0.005 

<1.0 

7.01 

1,299 

DEI'ECT'ION UNITS 
LIMIT 

m 
12C 

73505 

4.2 1. 0 

0.06 0.01 

<0.01 0.01 

<0.05 0.05 

<0.01 0.01 

<0.05 0.05 

<2.0 2.0 

<0.005 0.005 

<1.0 1.0 

7.29 

810 5 

ug/1 

:ag/1 

rrg/1. 

:ag/1 

:ag/1 

:ag/1 

ug/1 

:ag/1 

ug/1 

std. units 

urnhos/cm 

9:01 AM 10:17 AM 10:22 AM 10:59 AM 

----------------------- WW Engine;,,ring & Science "\"fl/--­
.<:.~~-::~ Cl i· r-J',-"-JOOLJ 1--!IL I ~7 • P/,R!-";\IVAY SE" re., BOY 87.j .. GR,'.'.o.hJO RAPIDS. l\.'1] .J9588-Qf;7~ .. ((.".CJ 9Ll?-Clh00 FX {£,161 'e<~?-6-199 



ENVIRONMENTAL L A B O A A T O R Y DIVISION 

CLIENT: QUANEX 

WW ENGINEERING & SCIENCE 
ENVIRONMENTAL LABORATORY DIVISION 

DATE SAMPLED: 09/19/91 TIME: 
PROJECT NO.: 25741 
LOCATION: 

DATE RECEIVED: 09/20/91 TIME: 1:00 PM 
DATE CJJMPLEI'ED: 10/17 /91 

SAMPLED BY: ROBERI' THOMAS 
DESCRIPI'ION: QUAKI'ERLY/ANNUAL SAMPLING 

SCHEDULED WMPLETION: 10/11/91 
ANALYST': JW,RR,AMF,LAB 

LAB SAMPLE NO: 

CHI.DRIDE, '.WTAL 

SUI.FATE 

IRON, DISSOLVED 

MANGANESE, DISSOLVED 

TIME SAMPLED: 

MW 
11D 

73502 

63 

228 

3.2 

0.05 

QUALITY CONTROL REVIE1 BY: DC,BJD 
WORKSHEEI' NO: 23 

DEI'ECTION 
LIMIT 

MW 1'W m 
12A 12B 12C 

73503 73504 73505 

82 60 33 2.0 

681 576 152 5.0 

<0.01 5.3 0.50 0.01 

0.07 0.09 0.07 0.01 

9:01 AM 10:17 AM 10:22 AM 10:59 AM 

UNITS 

IIg/1 

IIg/1 

IIg/1 

IIg/1 

-----------------------.ww Engine~ring & Science"\yff.---



OONr..tiENTAL LABORATORY DIVISION 

CLIENT: QUANEX 

WW ENGINEERING & SCIENCE 
ENVIRONMENTAL LABORATORY DIVISION 

DATE SAMPLED: 09/19/91 TIME: 
PROJECT NO.: 25741 
I.DCATION: EXTRA PARAMETERS 

DATE RECEIVED: 09/20/91 TIME: 1:00 PM 
DATE CX>MPLEI'ED: 10/03/91 

SAMPLED BY: ROBERI' THOMAS 
DESCRIPTION: QUARTERLY/ ANNUAL SAMPLING 

SCHEWLED CX>MPLEI'ION: 10/11/91 
ANALYST: MRJ,JW,DJ,KV,RR 
QUALITY CONTROL REVIEW BY: BJD, CS 
WORKSHEEI' NO: 33 

DETECTION UNITS 
LIMIT 

m 1m f.Wl2A f.Wl2B WI 12C 

LAB SAMPLE NO: 73502 73503 73504 73505 

SODIUM, DISSOLVED 20 63 38 16 0.50 mg/1 

FOI'ASSIUM, DISSOLVED 2.8 7.2 2.6 3.4 0.50 mg/1 

CALCIUM,DISSOLVED 151 293 230 126 0.50 rrg/1 

MAGNESIUM,DISSOLVED 40 42 57 20 a.so rrg/1 

Al.JQ,LINITY, BICARB. 292 203 220 277 2.0 mg/1 CaaJ3 

CARJ30NATE, ALK. <2.0 <2.0 <2.0 <2.0 2.0 rrg/1 CaaJ3 

TIME SAMPLED: 9:01 AM 10:17 AM 10:22 AM 10:59 AM 

"""...,."""..,.""" __________________ WW Engin~ering & Science '\'ylf---



ENVIRONMENTAL LABORATORY DIVISION 

CLIENT: QUANEX 

WW ENGINEERING & SCIENCE 
ENVIRONMENTAL LABORATORY DIVISION 

DATE SAMPLED: 09/19/91 TIME: 
Pro:TECI' NO.: 25741 DATE RECEIVED: 09/20/91 TIME: 1:00 PM 

DATE WMPLETED: 10/17/91 LOCATION: 
SAMPLED BY: ROBER!' THOMAS 
DESCRIPI'ION: QUARTERLY/ANNUAL SAMPLING 

SCHEDULED COMPLETION: 10/11/91 
ANALYST: W,GR,CW,JW 

LAB SAMPLE NO: 

ARSENIC,DISSOLVED 

BARIUM,DISSOLVED 

CADMIUM,DISSOLVED 

CHROMIUM,DISSOLVED 

COPPER, DISSOLVED 

LEAD, DISSOLVED 

SELENIUM,DISSOLVED 

SILVER,DISSOLVED 

1, 1-DICHil)FOEI'HANE 

pH (FIELD) 

CXJNWCI'IVITY (FIELD) 

TIME SAMPLED: 

MW 
13A 

73506 

4.0 

0.14 

<0.01 

<0.05 

<0.01 

<0.05 

<2.0 

<0.005 

<1.0 

6.80 

1,560 

QUALITY CONTROL REVIEW BY: CCH,DC 
WORKSHEEI' NO: 24 

DEI'ECTION UNITS 
LIMIT 

J,W f,W m 
13B 13C 15A 

73507 73508 73509 

5.4 17 <1.0 1.0 ug/1 

0.02 0.23 0.03 0.01 rrg/1 

<0.01 <0.01 <0.01 0.01 rrg/1 

<0.05 <0.05 <0.05 0.05 rrg/1 

<0.01 <0.01 <0.01 0.01 rrg/1 

<0.05 <0.05 <0.05 0.05 rrg/1 

<2.0 <2.0 <2.0 2.0 ug/1 

<0.005 <0.005 <0.005 0.005 rrg/1 

<1.0 <1.0 <1.0 1.0 ug/1 

6.92 7.07 7.01 --- std. units 

1,622 631 738 5 umhos/cm 

11:51 AM 11:56 AM 12:29 PM 7:30 AM 

----------------------- WW Engineering & Science "\"f//---
5i::,s.s GLEf-J.'.''.)(jj_ • fiLI. S PARKVJAY SE• f--'() BOX C7~ .. GRAf-JD RAPIDS. rv11 ...;9588-027.l., (G 1 6) 942-9fitJO FX (616) 9...;/-6.J99 



ENVIRONMENTAL LABORATORY DIVISION 

CLIENT: QUANEX 

WW ENGINEERING, SCIENCE 
ENVIRONMENTAL LABORATORY DIVISION 

DATE SAMPLED: 09/1.9/91. TIME: 
PROJECT NO.: 25741. 
LOCATION: 
SAMPLED BY: ROBERI' THOMAS 
DESCRIPI'ION: QUARTERlll /.ANNUAL SAMPLING 

DATE FECEIVED: 09/20/91. TIME: 1.:00 PM 
DATE OJMPLEI'ED: 1.0/1.7 /91. 

LAB SAMPLE NO: 

CHWRIDE, TOTAL 

SUI.FATE 

IRON, DISSOLVED 

MANGANESE,DISSOLVED 

TIME SAMPLED: 

m 
1.3A 

73506 

24 

1.64 

9.8 

0.79 

SCHEDULED COMPLEI'ION: 1.0/1.1./91. 
ANALYST: JW,RR,AMF,LAB 
QUALITY OJNTROL REVIEW BY: DC,BJD 
WORKSHEET NO: 25 

DETECTION 
LIMIT 

m m m 
1.3B 1.3C 1.5A 

73507 73508 73509 

1.1.0 40 1.0 2.0 

733 75 1.21. 5.0 

7.5 0.94 0.04 0.01. 

0.20 0.02 <0.01 0.01 

11:51.·AM 11:56 AM 12:29 FM 7:30 AM 

UNITS 

rrg/1 

rrg/1 

rrg/1 

rrq/1. 

________ ...,..,.....,..,....,,_ ______ ,__...,. WW Engine~ring & Science '\yff---



£ N ;::::; ,-:, N r.i E N T A L LABORATORY DIVISION 

CLIENT: QUANEX 

WW ENGINEERING & SCIENCE 
ENVIRONMENTAL LABORATORY DIVISION 

DATE SAMPLED: 09/19/91 TIME: 
PROIECT NO.: 25741 
IDCATION: EXTRA PARAMETERS 

DATE RECEIVED: 09/20/91 TIME: 1:00 PM 
DATE COMPLETED: 10/03/91 

SAMPLED BY: ROBER!' THOMAS 
DESCRIPI'ION: QUARI'ERLY/ANNUAL SAMPLING 

SCHEDULED COMPLEI'ION: 10/11/91 
ANALYST: MRJ,JW,DJ,KY,GR. 
QUALITY CONTROL REVIFH BY: BJD,CS 
WORKSHEEI' NO: 34 

DETECTION UNITS 
LIMIT 

MW 13A 1'W 13B 1'W 13C 1'W 15A 

LAB SAMPLE NO: 73506 73507 73508 73509 

SODIUM, DISSOLVED 34 92 11 19 a.so irg/1 

FOTASSIUM, DISSOLVED 5.8 6.4 2.1 3.8 a.so irg/1 

CALCIUM,DISSOLVED 291 301 84 124 a.so irg/1 

MAGNESIUM,DISSOLVED 48 51 28 15 a.so irg/1 

ALKALINITY, BICllRB. 850 219 234 270 2.0 irg/1 CaC03 

CARBONATE, AU<:. <2.0 <2.0 <2.0 <2.0 2.0 rrg/1 CaC:03 

TIME SAMPLED: 11:51 AM 11:56 AM 12:29 PM 7:30 AM· 

'"""""'""""'"'"'""""""'""'"""'"'"_, _________ °"" ___ WW Engine.ering & Science '\"fl!---
; :.!.:.1· .'/,t .. _·f S~ o- f--''·- r:,-:_:,/ ,:<;:""".: .. GH,.\! JO RACIOS. t·.i: -l9588·0874,. (61€) 9-<12-9600 FX (616) 942-6499 



ENVIRONMENTAL LABORATORY DIVISION 

CLIENT: QUANEX 

WW ENGINEERING & SCIENCE 
ENVIRONMENTAL LABORATORY DIVISION 

DATE SAMPLED: 09/19/91 TIME: 
PROJECT NO.: 25741 DATE RECEIVED: 09/20/91 TIME: 1:00 PM 

DATE COMPLETED: 10/17 /91 LOCATION: 
SAMPLED BY: ROBERT THOMAS 
DESCRIPI'ION: QUllRrERLY /ANNUAL SAMPLING 

SCHEDULED COMPLETION: 10/11/91 
ANALYST: IXT, GR, CW,JW 

LAB SAMPLE: NO: 

ARSENIC,DISSOLVED 

BARIUM,DISSOLVED 

CADMIUM,DISSOLVED 

CHROMIUM,DISSOLVED 

COPPER, DISSOLVED 

LE:AD, DISSOLVED 

SELENIUM,DISSOLVED 

SILVER,DISSOLVED 

1, 1-DICHIDROETHllNE 

pH {FIELD) 

CONWCTlVITY (FIELD) 

TIME SAMPLED: 

QUALITY CONTROL REVIEW BY: WH,DC 
WORKSHEEI' NO: 26 

MW TRIP EQUIPMENT 
16A BLANK BLANK 

73510 73511 73512 

<l. 0 <l.O <1.0 

0.07 <0.01 <0.01 

<0.01 <0.01 <0.01 

<0.05 <0.05 <0.05 

<0.01 <0.01 <0.01 

<0.05 <0.05 <0.05 

<2.0 <2.0 <2.0 

<0.005 <0.005 <0.005 

<1.0 <1.0 <1.0 

7.00 ------ -----
1,594 ------ ------

8:10 AM -------- 10:05 AM 

DEI'ECTION UNITS 
LIMIT 

1.0 ug/1 

0.01 mq/1 

0.01 m;J/1 

0.05 m;J/1 

0.01 IOCJ/l 

0.05 IOCJ/l 

2.0 ug/1 

0.005 IOCJ/l 

1.0 ug/1 

std. units 

5 umhos/cm 

----------------------- WW Engine~ring & Science "\y//---
5~:.:,5 c;L EI,::.,,-~,( •0 t--~iI ! :_"'.", F-ARl<VVA Y SE • :-- • .., BOX ,874 ° c~Rt-..r ![J RAPIDS. r-/11 ..:953f, -0574 .. (616/ 9,::?-9600 FX (6 ~ E. '.:i-12-G-199 



E N V I R O N M E N T A L LABORATORY DIVISION 

CLIENT: QUANEX 

WW ENGINEERING & SCIENCE 
ENVIRONMENTAL LABORATORY DIVISION 

DATE SAMPLED: 09/19/91 TIME: 
PROJECI' NO.: 25741 
LOCATION: 

DATE RECEIVED: 09/20/91 TIME: 1:00 PM 
DATE COMPLEI'ED: 10/17 /91 

SAMPLED BY: ROBERI' THOMAS 
DESCRIPI'ION: QUARI'ERLY/ANNUAL SAMPLING 

SCHEDULED CXJMPLEI'ION: 10/11/91 
ANJJLYST: JW,RR,llMF,LAB 

LAB SAMPLE NO: 

CHliJRIDE, WTAL 

SULFATE 

IRON, DISSOLVED 

MANGANESE,DISSOLVED 

TIME SAMPLED: 

m 
16A 

73510 

109 

1,000 

<0.01 

0.32 

QUALITY CONTROL REYIEW BY: DC,EJD 
WORKSHEET NO: 27 

DEI'ECTION 
LIMIT 

TRIP FJ;2UIPMENT 
BLANK BLANK 

73511 73512 

<2.0 <2.0 2.0 

<5.0 <5.0 5.0 

<0.01 <0.01 0.01 

<0.01 <0.01 0.01 

B:10 AM ------ 10:05 AM 

UNITS 

mg/1 

mg/1 

mg/1 

mg/1 

----------------------- WW Engineering & Science "\'vff-........ 



E N V .._, 0 r,1 r..i E N T A L L A B O A A T O R V DIVISION 

CLIENT: QUANEX 

WW ENGINEERING & SCIENCE 
ENVIRONMENTAL LABORATORY DIVISION 

DATE SAMPLED: 09/19/91 TIME: 
PROJECT NO.: 25741 
I.DCATION: EXT.RA PARAMETERS 

DATE RECEIVED: 09/20/91 TIME: 1:00 PM 
DATE COMPLEI'ED: 10/03/91 

SAMPLED BY: ROBERI' THOMAS 
DESCRIPI'ION: QUllRI'ERLY/ANNUAL SAMPLING 

SCHEDULED COMPLETION: 10/11/91 
ANALYST: MRJ,JW,W,KV,RR 
QUALITY CONTROL REVIEW BY: BJD, CS 
WORKSHEEI' NO: 35 

DEI'ECI'ION UNITS 
LIMIT 

MW 16A TRIP E>QUIPMENT 
BLANK BLANK 

LAB SAMPLE NO: 73510 73511 73512 

SODIUM, DISSOLVED 72 <0.50 <0.50 0.50 rrg/1 

FOTASSIUM, DISSOLVED 31 <0.50 . <0.50 0.50 rrg/1 

CALCIUM,DISSOLVED 342 <0.50 <0.50 0.50 rrg/1 

MAGNESIUM,DISSOLVED 34 <0.50 <0.50 0.50 rrg/1 

ALKALINITY, BICARB. 102 <2.0 <2.0 2.0 rrg/1 Ca0J3 

CARBONATE, M;K. <2.0 <2.0 <2.0 2.0 rrg/1 CaOJ3 

TIME SAMPLED: 8:10 AM------- 10:05 AM 

,...,_ ___ ...,, _____________ """ ___ WW Eng i ne.ering & Science "\vii---
. '-·1· .. ~-· -,>" c1:.~ c, ·JhA! 10 RAP1os i..•.1 .1:J<:.2,8-Ge74 ° {616) 942-9600 FX t6.,,6J 9'-'2-6.J90 



ENVIRONMENTAL L A B O R A T O R Y DIVISION 

CLIENT: QUANEX 

WW ENGINEERING & SCIENCE 
ENVIRONMENTAL LABORATORY DIVISION 

DATE SAMPLED: 09/19/91 TIME.: 
PROIECT NO.: 25741 
LOCATION: 
SAMPLED BY: ROBERT THOMAS 
DESCRIPI'ION: QUARTERLY/.ANNUAL SAMPLING 

DATE RECEIVED: 09/20/91 TIME: 1:00 PM 
DATE CDMPLEI'ED: 10/17 /91 

LAB SAMPLE NO: 

ARSENIC,DISSOLVED 

1, 1-DICHliJIDEI'HANE 

TIME SAMPLED: 

m 11A 

SCHEDULED COMPLEI'ION: 10/11/91 
ANALYST: DJ,GR,Giv 
QUALITY CONTROL REVIEW BY: CCH,DC 
WORKSHEEI' NO: 28 

DEI'ECTION 
LIMIT 

m llA flW llB /IP{ llB 
DUPLICM'E TRIPLICATE WPLICATE TRIPLICATE 

73513 73514 73515 73516 

1.8 1.7 1.9 3.7 1.0 

5.0 5.0 4.0 4.0 1.0 

8:41 AM 8:50 AM 8:56 AM 9:11 AM 

UNITS 

ug/1 

ug/1 

----------------------- WW Engine~ring & Science "\y/f.--­
ss.ss GLEf-1\'.'00C, HILLS PARKv.r,:.,y SE .. P0 BOX 874 "'GR.Ar-JD RAPIDS. t,.i1 .c.g~)P,H-0E-.74 .. !E.'.f: -~,...:.: ~"':rH' FX (G !G) g_: ·.(.,.::_r) 



ENVIRONMENTAL LABORATORY DIVISION 

CLIENT: QUANEX 

WW ENGINEERING & SCIENCE 
ENVIRONMENTAL LABORATORY DIVISION 

PROJECT NO.: 25741 
DATE SAMPLED: 09/19/91 TIME: 
DATE RECEIVED: 09/20/91 TIME: 1:00 PM 
DATE COMPI.El'ED: 10/17 /91 IDCATION: 

SAMPLED BY: ROB:ERI' THOMAS 
DESCRIPI'ION: QUAI?l'ERLY /ANNUAL SAMPLING 

SCHEDULED COMPLETION: 10/11/91 
ANALYSI': D:T, GR 

LAB SAMPLE NO: 

ARSENIC,DISSOLVED 

TIME SAMPLED: 

QUALITY CONTROL REVIEW BY: DC 
WORKSHEEI' NO: 29 

/lffel llD J.W llD J,W 12B 1'W 12B 
WPLICATE TRIPLICATE DUPLICATE TRIPLICATE 

73517 73518 73519 73520 

4.3 4.7 6.6 6.3 

9:31 AM 10:01 AM 10:33 AM 10:46 AM 

DEI'ECTION UNITS 
LIMIT 

1.0 ug/1 

----------------------- WW Engineering & Science ,vff---



ENVIRONMENTAL LABORATORY DIVISION 

CLIENT: QUANEX 

WW ENGINEERING & SCIENCE 
ENVIRONMENTAL LABORATORY DIVISION 

DATE SAMPLED: 09/19/91 TIME: 
PROJECT NO.: 25741 
liXATION: 

DATE RECEIVED: 09/20/91 TIME: 1:00 PM 
DATE mMPI.EI'ED: 10/17 /91 

SAMPLED BY: ROBER!' THOMAS 
DESCRIPI'ION: QUAKI'ERLY/ANNUAL SAMPLING 

SCHEDULED COMPLETION: 10/11/91 
ANALYST: W,GR 

LAB SAMPLE NO: 

ARSENIC,DISSOLVED 

TIME SAMPLED: 

MW 12C 

QUALITY CONTROL RE',!IEW BY: DC 
WORKSHEEl' NO: 30 

DETECTION 
LIMIT 

m12c /IH 13A /IH 13A 
WPLICATE TRIPLICATE WPLICATE TRIPLICATE 

73521 73522 73523 73524 

4.4 4.6 4.1 3.9 1.0 

UNITS 

ug/1 

-----------------------. WW Engineering & Science '\yff---
555.::, GLErJV/000 HILLS PARKVJ.t-•r' SC: ... PO BOX. R/~ .. GRAND RAPIDS ~.·11 495P.8-01-7.: .. 1• :r,, C1.1.:>.'J(-,,: .; r:-..._ 1(.'.b, g....::~-,. <' 1'1 



ENVIRONMENTAL L A 8 0 R A T O R Y DIVISION 

CLIENT: QUANEX 

'ilW ENGINEERING & SCIENCE 
ENVIRONMENTAL LABORATORY DIVISION 

DATE SAMPLED: 09/19/91 TIME: 
PROTECT NO.: 25741 
I.DCATION: 

DATE RECEIVED: 09/20/91 TIME: 1:00 PM 
DATE COMPLEI'ED: 10/17 /91 

SAMPLED BY: ROBERT THOMAS 
DESCRIFTION: QUARI'ERLY /ANNUAL SAMPLING 

SCHEDULED OOMPLETION: 10/11/91 
ANALYS'I': DJ,GR 

LAB SAMPLE NO: 

ARSENIC,DISSOLVED 

TIME SAMPLED: 

m 13B 

QUALITY CONTROL REVIEW BY: DC 
WORKSHEEI' NO: 31 

DETECTION 
LIMIT 

m 13B 
WPLic.ATE TRIPLICATE 

73525 73526 

4.8 5.4 1.0 

12:21 PM 12:42 PM 

UNITS 

ug/1 

,_,... ___ ..,..,__,..,....,._,.. ___________ WW Engineering & Science "\"fll---



E N V I R O N M E N T A L LABORATORY DIVISION 

WW ENGINEERING & SCIENCE 
ENVIRONMENTAL LABORATORY DIVISION 

CLIENT: QUANEX 
PROJECT NO.: 25741 
WCATION: 

DATE SAMPLED: 09/19/91 TIME: 
DATE RECEIVED: 09/20/91 TIME: 1:00 PM 
DJJ!I'E COMPLETED: 10/18/91 

SAMPLED BY: ROBERT THOMAS 
DESCRIPTION: QUARI'ERLY / ANNUAL SAMPLING 

SCHEDULED COMPLETION: 10/11/91 
ANALYST: W,GR,& 

LAB SAMPLE NO: 

ARSENIC,DISSOLVED 

BARIUM,DISSOLVED 

CADMIUM,DISSOLVED 

CHFDMIUM,DISSOLVED 

COPPER, DISSOLVED 

LEAD, DISSOLVED 

SELENIUM,DISSOLVED 

SILVER,DISSOLVED 

1,1-DICHWROEI'HANE 

pH (FIELD) 

CONDUCTIVITY (FIELD) 

TIME SAMPLED: 

MW 
lB 

73494 

5.5 

0.04 

<0.01 

<0.05 

<0.01 

<0.05 

<2.0 

<0.005 

<1.0 

7.07 

1,404 

2:18 PM 

QUALITY CONTFDL REvIFJN BY: CCH,DC 
WORKSHEET NO: 36 

1'W 
lC 

73495 

9.0 

0.08 

<0.01 

<0.05 

<0.01 

<0.05 

<2.0 

<0.005 

<1.0 

7.14 

1,004 

2:29 PM 

1'W 
17A 

73496 

8.6 

0.04 

<0.01 

<0.05 

<0.01 

<0.05 

<2.0 

<0.005 

<1.0 

6.98 

1,059 

1:22 PM 

DEI'ECTION UNITS 
LIMIT 

1'W 
17B 

73497 

17 1. 0 

0.14 0.01 

<0.01 0.01 

<0.05 0.05 

<0.01 0.01 

<0.05 0.05 

<2.0 2.0 

<0.005 0.005 

<1.0 1.0 

7.05 

ug/1 

mg/1 

mg/1 

mg/1 

mg/1 

mg/1 

ug/1 

mg/1 

ug/1 

std. units 

640 5 wnhos/cm 

1:52 PM 

______________ .,....,...,._,_,.,.,_ __ WW Engineering & Science \Vff--­
ssss GLE:_[·~ 1/'VOOD HiLLS F'ARl"-.VV,6.Y SE .. PO BOX 87"""1 .. GRAI\JD R . .6.PIDS. rvll 48588-0874 ° (616) 9<12-9600 FX {G"16) 942-6499 



E N V I R O N M E N T A L L A B O R A T O R Y DIVISION 

CLIENT: QUANEX 

WW ENGINEERING & SCIENCE 
ENVIRONMENTAL LABORATORY DIVISION 

DJIT'E SAMPLED: 09/19/91 TIME: 
PRO:JECT NO.: 25741 
LOCATION: 

DJIT'E RECEIVED: 09/20/91 TIME: 1:00 PM 
DATE COMPLEI'ED: 10/18/91 

SAMPLED BY: ROBERI' THOMAS 
DESCRIPI'ION: QUARI'ERLY/ANNUAL SAMPLING 

MW 
1B 

SCHEDULED COMPLETION: 10/11/91 
ANALYST: JW,RR,AMF,LAB 
QUALITY CONTROL REVIEW BY; BJD 
WORKSHEET NO: 37 

DETECTION 
LIMIT 

MW }IW MW 
1C 17A 17B 

LAB SAMPLE NO: 73494 73495 73496 73497 

CHLORIDE, 'lDTAL 203 100 90 31 2.0 

SULFATE 258 85 297 46 5.0 

IRON, DISSOLVED 3.0 2.2 1.1 1.5 0.01 

MANGANESE,DISSOLVED 0.10 0.04 0.24 0.02 0.01 

TIME SAMPLED: 2:18 PM 2:29 PM 1:22 PM 1:52 PM 

UNITS 

mg/1 

mg/1 

mg/1 

mg/1 

----"""'""'""""""'"""""""""',,_,_..., _________ WW Engineering & Science '\'Jff---
SSSS Gi_Ef-J\,VOOD HILLS F-~.A.Rl'-1JVAY SE .. PC) BOX 874 .. GR.AND R.~PIDS. lv11 49583-02.74 .. (C>!G) 9L12-96CJO FX (616) 9.'.12-6Ll99 



ENVIRONrlllENTAL LABORATORY DIVISION 

WW ENGINEERING & SCIENCE 
ENVIRONMENTAL LABORATORY DIVISION 

CLIENT: QUANEX 
PROJECT NO.: 25741 
WCATION: 
SAMPLED BY: ROBERT THOMAS 
DESCRIPI'ION: QUARI'ERLY/ANNUAL SAMPLING 

MW 
lB 

DATE SAMPLED: 09/19/91 TIME: 
DATE RECEIVED: 09/20/91 TIME: 1:00 PM 
DATE COMPLEI'ED: 10/18/91 
SCHEDULED COMPLEI'ION: 10/11/91 
ANALYST: MRJ,JW,W,KV,RR 
QUALITY CONTROL REVIFH BY: BJD 
WORKSHEET NO: 38 

DETECTION 
LIMIT 

f.W f.W f.W 
lC 17A 17B 

UNITS 

LAB SAMPLE NO: 73494 73495 73496 73497 

SODIUM, DISSOLVED 130 63 57 9.6 0.50 mg/1 

POTASSIUM, DISSOLVED 8.3 4.8 4.5 2.0 0.50 mg/1 

CALCIUM,DISSOLVED 179 120 171 91 0.50 mg/1 

MAGNESIUM,DISSOLVED 33 29 19 29 0.50 mg/1 

ALKALINITY, BICARB. 306 346 219 292 2.0 mg/1 CaC:03 

CARBONATE, ALI(. <2.0 <2.0 <2.0 <2.0 2.0 mg/1 CaC:03 

TIME SAMPLED: 2:18 PM 2:29 PM 1:22 PM 1:52 PM 

----------------------- WW Engineering & Science \yff--­
~~:::,ss GLEl'-JV../000 HiLLS PARKWAY SE .. PO BOX 874 ... GR/~ND RAPIDS. r\,11 .:19588-0874 ° (616) 942-r-1600 FX (Ci1G) 9·:!2-13499 
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Relinquished by: (signature) 

./ 

,/ 

/ 

/1 I 

Date /Time 
/r/w'l/ 

'7'LM•--
Date /Time 

I 

2f,J Al,.L;'-. 
" w - I (I. 

I It 
IV w - I G 

I ,, 
"' I. - \ '7 Pr 

I I I 

I' "I""" I I " I . Ir I I I I /1 I 

Received by: Relinquished by: 

Carrier: Received to lab by: 

• MATRIX: WATER (WTR), WASTEWATER (WW). SOIL (SOL), SLUDGE (SLU), AIR, OIL, HAZARDOUS WASTE (HW) 

J(;,la, V•J'F•'""' 

I, 

tr 

f I 

I/ 

Date /Time Received by: (signature) 

Date /Time Logged In by: Datemme 

03 EOIJChain of CUN•Old\ Fha 



E N V I R O N r.11 E N T A, L LABORATORY 

Quanex South Lyon 
roj: Arsenic Analysis 

in Groundwater 

WW Engineering & Science, Inc. 
Environmental Laboratory Division 

ANALYTICAL REPORT 

Submittal Number: 
Location: South 
CCS Number 

Subm: October 1991 Sampling CCS Manager: 

MW-lA MW-lB MW-lC 

WWES Sample No: 3384 3385 3386 

Arsenic, Dissolved 1. 3 6.2 <1. 0 

3.I11pled by: J. Wooster J. Wooster J. Wooster 
LJate Sampled: 10/16/91 10/16/91 10/16/91 
Time Sampled: 08:35 08:45 08:55 

'te Received: 10/17/91 10/17/91 10/17/91 
_.1.me Received: 07:00 07:00 07:00 

D V I S O N 

616-
Lyon, MI 
83152.00 
Pam Dodt 

1 

Detection Units 
Limit 

1. 0 ug/1 

------------------------"' WW Engineering & Science \yff---



E N V RONMENTAL LABORATORY 

Quanex South Lyon 
'roj: Arsenic Analysis 

in Groundwater 

WW Engineering & Science, Inc. 
Environmental Laboratory Division 

ANALYTICAL REPORT 

Submittal Number: 
Location: South 
CCS Number 

Subm: October 1991 Sampling CCS Manager: 

MW-17A MW-17B 

WWES Sample No: 3387 3388 

Arsenic, Dissolved 8.5 16 

.3ampled by: J. Wooster J. Wooster 
Date Sampled: 10/16/91 10/J.6/91. 
Time Sampled: 08:00 08 :20 
ate Received: J.0/17/91 J.O/J.7/91 

.rime Received: 07:00 07:00 

D I V 

616-
Lyon, MI 
83152.00 
Pam Dodt 

s O N 

1 

Detection Units 
Limit 

1. 0 ug/1 

____ ...,...,...,..., .... ...,...,_...,_...,..., .... ..., .. ,...., __ ,.,. .. WW Engineering & Science "\Y//--­
ssss GLENWOOD HILLS PARl"'-\,\.'6,"y SE .. P(J BOX s:~:;.., GR ... ;r··-JC· RP,PIUS rv11 -1SJ588-087"'1 "'\616i 942-9('.;oo FX (616) 942-6499 

{;;+. Printed on Recvcled Paper 



Profect•••No/• •? 

1-r.:. I 

,, 111:20~1 
,, 

I 
/0:f'oA ,, 

., ,, 1/0:,5",i. 

-,-,--- l<J:{M_I •• I 

. ~ ---

Rellnqulshod by: (signature) 
• 

(signature) 

,, 

I ./ I I I I I I I I 

Ii I I I I I I I I 

,/ 4-H 
17 

I 

' I , I I I I I 

Daj9'7 Tliii@ I Race 
,r/-/J·~r 

,,. I;;:,,./:.... 
Date /Time carrier: 

A-

·--:;. .. 

I I I \ ""a,,J;f/U VJ lJ,sSo/,,<j 1r(;1:c 

/\_'"'":--
II I• I I 

I I I C ·--

I I I I I ,, I r, 
I I I 

\ I ,, I / 1 I II 

I I I i I 
I• fl 

;_..;,-,-··_,..,..---··"..,. . 

'lleTJnq~lie<foy: Date /Time Received by: (signature) 

Received to lab by: Date /Time Logged In by: Date(flme 

-~TRIX: WATER (WTR), WASTEWATER (WW), SOIL (SOL), SLUDGE (SLU), AIR, Oil, HAZARDOUS WASTE (HW) 
03 EDI/Ch&ln cl Cullt"O!sk fllff 



E N V RONlvlENTAL L A B O R A T O R Y 

Quanex South Lyon 
0 roj: Arsenic Analysis 

in Groundwater 

WW Engineering & Science, Inc. 
Environmental Laboratory Division 

ANALYTICAL REPORT 

Submittal Number: 
Location: 
CCS Number 

Subm: November 13, 1991 Sampling CCS Manager: 

MW-lA MW-lB MW-lC 

WWES Sample No: 5467 5468 5469 

Arsenic, Dissolved <1.0 4.1 8.8 

3ampled by: J.W. J.W. J.W. 
Date Sampled: 11/13/91 11/13/91 11/13/91 
Time Sampled: 11:35 11: 20 10:50 
'ate Received: 11/15/91 11/15/91 11/15/91 
~·ime Received: 08:00 08:00 08:00 

D v S l O M 

616- 2 

83160.00 
Pam Dodt 

Detection Units 
Limit 

1. 0 ug/1 

_____ ,__,..,._...., ____________ ..,...,.& \NW Engineer·ing & Science -v·,Hff---



ENVIRONrv'IENTAL LABORATORY 

Quanex South Lyon 
raj: Arsenic Analysis 

in Groundwater 

WW Engineering & Science, Inc. 
Environmental Laboratory Division 

ANALYTICAL REPORT 

Submittal Number: 
Location: 

Subm: November 13, 1991 Sampling 
CCS Number 
CCS Manager: 

MW-17A MW-17B 

WWES Sample No: 5470 5471 

Arsenic, Dissolved 7.4 15 

'ampled by: J.W. J.W. 
0ate Sampled: 11/13/91 11/13/91 
Time Sampled: 10:05 09: 50 

'l.te Received: 11/15/91 11/15/91 
i.me Received: 08:00 08:00 

D v S t O N 

616- 2 

83160.00 
Pam Dodt 

Detection Units 
Limit 

1. 0 ug/1 

-----------------=-=----,., WVti Engineecing & Science\yff---



E f,J V I R O N M E U T A L L A B O R A T O R Y 

Quanex South Lyon 
Proj: Water Analysis 

WW Engineering & Science, Inc. 
Environmental Laboratory Division 

ANALYTICAL REPORT 

Submittal Number: 
Location: 

E·c1:im: December 3rd Sampling 
CCS Number 
CCS Manager: 

w"WES Sample No: 

Arsenic, Dissolved 
Barium, Dissolved 
Cadmium, Dissolved 
Chromium, Dissolved 
Copper, Dissolved 
Lead, Dissolved 
Selenium, Dissolved 
Silver, Dissolved 
1,1-Dichloroethane 
pH (Field) 
Conductivity (Field) 

Sampled by: 
Date Sampled: 
Time Sampled: 
Date Received: 
Time Received: 

Equipment 
Blank 

6628 

<1.0 
<0.01 
<0.01 
<0.05 
<0.01 
<50 
<2.0 
<5.0 
<1.0 

J. Wooster 
·12/03/91 

15:50 
12/03/91 

19:30 

MW-17B 

6629 

19 
0 .16. 

<0.01 
<0.05 
<0.01 
<50 
<2.0 
<5.0 
<1.0 

6.60 
665 

J. Wooster 
12/03/91 

16:10 
12/03/91 

19 :30 

MW-lA 

6630 

<1.0 
0. 07 

<0. 01 
<0.05 
<0.01 
<50 
<2.0 
<5. 0 
<1.0 

6.90 
738 

J. Wooster 
12/03/91 

16:25 
12/03/91 

19:30 

DIVISION 

834-

20515.01 
Jim Tolbert 

1 

Detection Units 
Limit 

1. 0 
0.01 
0.01 
0.05 
0.01 
50 
2.0 
5.0 
1.0 
1.00 
5 

ug/1 
mg/1 
rng/1 
mg/1 
rng/1 
ug/1 
ug/1 
ug/1 
ug/1 

pH Units 
UI!lhos/cm 

-----------------------. WW Engineering & Science '\"fff--• 
:~: ,! '.' (-._ f I:.':;-, ";' , I~ 'I i :", r;..,1----,1-:..v-.rt-Y sr:: 0 ;·c, hQX f;7.!. <> GR.HI J:-) Rf~i =r-;:;=, f/.1 .J~·- ,,-,,__. r ;;·.:...: "' ([, 1(,) ';;:j.:;-,.c..,1J~JO f y i o 1 { '• (·1'1'' 



ENVIRONMENTAL L A 8 0 A A T O A Y 

WW Engineering & Science, Inc. 
Environmental Laboratory Division 

ANALYTICAL REPORT 

DIVISION 

Quanex South Lyon 
Proj: Water Analysis 

Submittal Number: 834-

20515.01 
Jim Tolbert 

1 

Subm: December 3rd Sampling 

WWES Sample No: 

Arsenic, Dissolved 
Barium, Dissolved 
Cadmium, Dissolved 
Chromium, Dissolved 
Copper, Dissolved 
Lead, Dissolved 
Selenium, Dissolved 
Silver, Dissolved 
1,1-Dichloroethane 
pH (Field) 
Conductivity (Field) 

Sampled by: 
Date Sampled: 
Time Sampled: 
:-':1.te Received: 
::_me Received: 

MW-lB 

6631 

5.4 
0.04 

<0.01 
<0.05 
<0.01 
<50 
<2.0 
<5.0 
<1.0 

6.53 
1305 

J. Wooster 
12/03/91 

16:35 
12/03/91 

19:30 

Location: 
CCS Number 
CCS Manager: 

MW-lC 

6632 

10 
0.08 

<0.01 
<0.05 
<0.01 
<50 
<2.0 
<5.0 
<1.0 

6.77 
912 

J. Wooster 
12/03/91 

16:50 
12/03/91 

19:30 

Detection Units 
Limit 

1.0 
0.01 
0.01 
0.05 
0.01 
50 
2.0 
5.0 
1.0 
1.00 
5 

ug/1 
mg/1 
mg/1 
mg/1 
mg/1 
ug/1 
ug/1 
ug/1 
ug/1 

pH Units 
umhos/cm 

----------------------- WW Engineering & Science"\"!//--""" 
~.~,~)5 GLEt..JVJOOD H::....l S PARl<\VAY SE_ o PC) B'..JX 87-4 "'GRArJf; Rt-Pi'.JS. l'v1! ~9!-,:-.. :8-08:-Ll., {(,~r,_. '.!..:?-\•CiOO rx ((,111 ,.:·, I : '. 



E N IRONMENTAL L A B O R A T O R Y DIVISION 

Quanex South Lyon 
Proj: Water Analysis 

WW Engineering & Science, Inc. 
Environmental Laboratory Division 

ANALYTICAL REPORT 

Submittal Number: 1 

s~bm: December 3rd Sampling 

Location: 
ccs Number 
CCS Manager: 

834-

20515.01 
Jim Tolbert 

WWES Sample No: 

Arsenic, Dissolved 
Barium, Dissolved 
Cadmium, Dissolved 
Chromium, Dissolved 
Copper, Dissolved 
Lead, Dissolved 
Selenium, Dissolved 
Silver, Dissolved 
1,1-Dichloroethane 
pH (Field) 
Conductivity (Field) 

Sampled by: 
Date Sampled: 
Time Sampled: 
Date Received: 
Time Received: 

MW-6A 

6601 

34 
0. 02 

<0.01 
<0.05 
<0.01 
<50 
<2.0 
<5.0 

39 
6.59 
1893 

J. Wooster 
12/03/91 

09:30 
12/03/91 

19:30 

MW-6A 
Duplicate 

6602 

31 

34 
6.60 
1883 

J. Wooster 
12/03/91 

09:40 
12/03/91 

19:30 

MW-6A Detection Units 
Triplicate Limit 

6603 

34 

32 
6.63 
1872 

J. Wooster 
12/03/91 

09:50 
12/03/91 

. 19: 30 

1.0 
0.01 
0.01 
0.05 
0.01 
50 
2.0 
5.0 
1.0 
1.00 
5 

ug/1 
mg/1 
mg/1 
mg/1 
mg/1 
ug/1 
ug/1 
ug/1 
ug/1 

pH Units 
. umhos/cm 

"""""" _ _,,,_...,..., ________________ WW Engineering & Science "\"fll--• 
:-;·ff J '.-)(,'._,!·ii! IS P/..R!-:V.'t..v Sf ,. r-.-. fa::.()/ f-:7~ .. GR/-f-J[J R,::-.z)S. hi! 49:,8H-(JC::.7~"' (f.,1CJ 9~?-9600 FX ({,1C) '.J.:;·, t.;:, 



Et..JVIRONMENTAL L A B O R A T O A V DIVISION 

Quanex South Lyon 
Proj: Water Analysis 

WW Engineering & Science, Inc. 
Environmental Laboratory Division 

ANALYTICAL REPORT 

Submittal Number: 
Location: 

834- 1 

Subm: December 3rd Sampling 
CCS Number 
CCS Manager: 

20515.01 
Jim Tolbert 

WWES Sample No: 

Arsenic, Dissolved 
Barium, Dissolved 
Cadmium, Dissolved 
Chromium, Dissolved 
Copper, Dissolved 
Lead, Dissolved 
Selenium, Dissolved 
Silver, Dissolved 
.,1-Dichloroethane 

pH (Field) 
Conductivity (Field) 

, Sampled by: 
Date Sampled: 
Time Sampled: 
Date Received: 
Time Received: 

MW-llA 

6604 

3.2 
0.05 

<0.01 
<0.05 
<0.01 
<50 
<2.0 
<5.0 

11 
6.77 
1262 

J. Wooster 
12/03/91 

11:05 
12/03/91 

19 :30 

MW-llA 
Duplicate 

6605 

3.0 

11 
6.79 
1269 

J. Wooster 
12/03/91 

11:15 
12/03/91 

19:30 

MW-llA Detection Units 
Triplicate Limit 

6606 

2.4 

12 
6.79 
1271 

J. Wooster 
12/03/91 

11:25 
12/03/91 

19:30 

1.0 
0.01 
0.01 
0.05 
0.01 
50 
2.0 
5.0 
1.0 
1.00 
5 

ug/1 
rng/1 
mg/1 
rng/1 
mg/1 
ug/1 
ug/1 
ug/1 
ug/1 

pH Units 
umhos/crn 

..,..,._...,. __________________ -. WW Engineering & Science"\'yff---

• ··.·-: C-,\ ['. ·,c 1,. ; ;;: IS F't...,!=-o--,\'/t-.Y S[ 0 PC> EO>: 874,. GR~J>,;f) H!._::- :-::,:::~ t,'!l '4YSrf:-Of.7LI ... (G16) 9Ll?--8G00 FX (fi~CJ ·,~.:? f,,i', · 



EtJVIRONtl.ENTAL L A B O R A T O R Y 

Quanex South Lyon 
Proj: Water Analysis 

WW Engineering & Science, Inc. 
Environmental Laboratory Division 

ANALYTICAL REPORT 

Submittal Number: 
Location: 

Subm: December 3rd Sampling 
CCS Number 
CCS Manager: 

WwES Sample No: 

Arsenic, Dissolved 
Barium, Dissolved 
Cadmium, Dissolved 
Chromium, Dissolved 
Copper, Dissolved 
Lead, Dissolved 
Selenium, Dissolved 
Silver, Dissolved 
1,1-Dichloroethane 
pH (Field) 
Conductivity (Field) 

Sampled by: 
Date Sampled: 
Time Sampled: 
Date Received: 
Time Received: 

MW-llB 

6607 

5.8 
0.03 

<0.01 
<0.05 
<0.01 
<50 
<2.0 
<5.0 
<1.0 

6.79 
2040 

J. Wooster 
12/03/91 

11:15 
12/03/91 

19:30 

MW-llB 
Duplicate 

6608 

6.6 

<0.01 

<1.0 
6.77 
2030 

J. Wooster 
12/03/91 

11:30 
12/03/91 

19 :30 

MW-llB 
Triplicate 

6609 

4.8 

<0.01 

<1.0 
6.81 
2030 

J. Wooster 
12/03/91 

11:45 
12/03/91 

19:30 

DIVISION 

834- l 

20515.01 
Jim Tolbert 

Detection Units 
Limit 

1.0 ug/1 
0.01 mg/1 
0.01 mg/1 
0.05 mg/1 · 
0.01 mg/1 
50 ug/1 
2.0 ug/1 
5.0 ug/1 
1.0 ug/1 
1.00 pH Units 
5 umhos/cm 

...,_.,, ___________________ ..,. WW Engineering & Science "\'vff--• 
,,· J! '!-!III~-, !·ARK\\1A"T sr .. rci BQ;,: 2.74 .. GR.:...1 Jr) F,L~i:JS. ha: ---l\Y·,f;f-: 0!:::7---1., (616) 94?-9600 FX (f;1C) !' !'.> \ 



ENVIRONMENTAL LABORATORY 

Quanex South Lyon 
Proj: Water Analysis 

WW Engineering & Science, Inc. 
Environmental Laboratory Division 

ANALYTICAL REPORT 

Submittal Number: 
Location: 

Subm: December 3rd Sampling 
CCS Number 
CCS Manager: 

Wv-.'ES Sample No: 

Arsenic, Dissolved 
Barium, Dissolved 
Cadmium, Dissolved 
Chromium, Dissolved 
Copper, Dissolved 
Lead, Dissolved 
Selenium, Dissolved 
,ilver, Dissolved 
1,1-Dichloroethane 
pH (Field) 
Conductivity (Field) 

Sampled by: 
Date Sampled: 
Time Sainpled: 
Date Received: 
Time Received: 

MW-llD 

6610 

6.5 
0.10 

<0.01 
<0.05 
<0.01 
<50 
<2.0 
<5.0 
<1.0 

6.61 
976 

J. Wooster 
12/03/91 

11:55 
12/03/91 

19:30 

MW-llD 
Duplicate 

6611 

7.1 

6.63 
978 

J. Wooster 
12/03/91 

12:35 
12/03/91 

19:30 

MW-llD 
Triplicate 

6612 

i.8 

6.63 
983 

J. Wooster 
12/03/91 

13:15 
12/03/91 

19:30 

DIVISION 

834- 1 

20515.01 
Jim Tolbert 

Detection Units 
Limit 

1.0 ug/1 
0.01 mg/1 
0.01 mg/1 
0.05 mg/1 
0.01 mg/1 
50 ug/1 
2.0 ug/1 
5.0 ug/1 
1.0 ug/1 
1.00 pH Units 
5 umhos/cm 

...,,.,.,...,...,. _ _,,......,.....,...,..,._,_...,.,... ________ WW Engineering & Science '\'y//-"'"'""' 



ENVIRONMENTAL L A 8 0 A A T O R Y 

Quanex South Lyon 
Proj: Water Analysis 

WW Engineering & Science, Inc. 
Environmental Laboratory Division 

ANALYTICAL REPORT 

Submittal Number: 
Location: 

Subrn: Decerrber 3rd Sampling 
CCS Number 
CCS Manager: 

t\7\'1ES Sample No: 

Arsenic, Dissolved 
Barium, Dissolved 
Cadmium, Dissolved 
Chromium, Dissolved 
Copper, Dissolved 
Lead, Dissolved 

· Selenium, Dissolved 
Silver, Dissolved 
1,1-Dichloroethane 
pH (Field) 
Conductivity (Field) 

Sampled by: 
Date Sampled: 
Time Sampled: 
Date Received: 
Time Received: 

MW-12B 

6613 

8.3 
0.04 

<0. 01 
<0.05 
<0.01 
<50 
<2.0 
<5.0 
<1.0 

6.94 
1236 

J. Wooster 
12/03/91 

13:45 
12/03/91 

19:30 

MW-12B 
Duplicate 

6614 

11 

6. 94 
1242 

J. Wooster 
12/03/91 

14:05 
12/03/91 

19:30 

MW-12B 
Triplicate 

6615 

9.9 

6.92 
1241 

J. Wooster 
12/03/91 

14:25 
12/03/91 

19:30 

DIVISION 

834- l 

20515.01 
Jim Tolbert 

Detection Units 
Limit 

1.0 ug/1 
0.01 mg/1 
0.01 mg/1 
0.05 mg/1 
0.01 mg/1 
50 ug/1 
2.0 ug/1 
5.0 ug/1 
1.0 ug/1 
1.00 pH Units 
5 umhos/cm 

-----==----------------. WW Engineering & Science "\"ff!-...,.,,. 
- • (.; L ! '. .. 



ENVIRONMENTAL LABORATORY DIVISION 

Quanex South Lyon 
Proj: Water Analysis 

WW Engineering & Science, Inc. 
Environmental Laboratory Division 

ANALYTICAL REPORT 

Submittal Number: 834- l 

Subm: DecerrJ:ier 3rd Sampling 

Location: 
ccs Number 
CCS Manager: 

20515.01 
Jim Tolbert 

MW-13A 

·wwEs Sample No: 6616 

Arsenic, Dissolved 3.3 
Barium, Dissolved 0.24 
Cadmium, Dissolved <0.01 
Chromium, Dissolved <0.05 
Copper, Dissolved <0.01 
Lead, Dissolved <50 
Selenium, Dissolved <2.0 
3ilver, Dissolved <5.0 
1,1-Dichloroethane <1.0 
pH (Field) 6.18 

I Conductivity (Field) 1601 

Sampled by: J. Wooster 
1Date Sampled: 12/03/91 
: Time Sampled: 14:05 
·Date Received: 12/03/91 
, Time Received: 19:30 

MW-13A 
Duplicate 

6617 

5.7 

6.22 
1616 

J. Wooster 
12/03/91 

14:15 
12/03/91 

19:30 

MW-13A Detection Units 
Triplicate Limit 

. 6618 

5.4 1.0 ug/1 
0.01 mg/1 
0.01 mg/1 
0.05 mg/1 
0.01 mg/1 
50 ug/1 
2.0 ug/1 
5.0 ug/1 
1.0 ug/1 

6.24 1.00 pH Units 
1628 5 umhos/cm 

J. Wooster 
12/03/91 

14 :25 
12/03/91 

.19:30 

-----------------------.. WW Engineering & Science "\\ti/---
<-:Lt.' ·' 



E r~ './ I R O N M E N T A L LABORATORY 
"""'-· 

Quanex South Lyon 
Proj: Water Analysis 

WW Engineering & Science, Inc. 
Environmental Laboratory Division 

ANALYTICAL REPORT 

Submittal Number: 
.Location: 
ccs Number 

Subm: December 3rd Sampling CCS Manager: 

WWES Sample No: 

Arsenic, Dissolved 
Barium, Dissolved 
Cadmium, Dissolved 
Chromium, Dissolved 
Copper, Dissolved 
Lead, Dissolved 
Selenium, Dissolved 
Jil ver, Dissolved 
1,1-Dichloroethane 
pH (Field) 
Conductivity (Field) 

Sampled by: 
Date Sampled: 
Time Sampled: 
Date Received: 
Time Received: 

MW-13B 

6619 

5.4 
0.03 

<0. 01 
<0. 05 
<0.01 
<50 
<2.0 
<5.0 
<1.0 

6.61 
1610 

J. Wooster 
12/03/91 

14:35 
12/03/91 

19:30 

MW-13B 
Duplicate 

6620 

26 

6.64 
1620 

J. Wooster 
12/03/91 

14:55 
12/03/91 

19:30 

MW-13B 
Triplicate 

6621 

7.1 

6.66 
1630 

J. Wooster 
12/03/91 

15:15 
12/03/91 

· 19: 30 

DIVISION 

834-

20515.01 
Jim Tolbert 

1 

Detection Units 
Limit 

1.0 ug/1 
0.01 mg/1 
0.01 mg/1 
0.05 mg/1 
0.01 mg/1 
50 ug/1 
2.0 ug/1 
5.0 ug/1 
1.0 ug/1 
1.00 pH Units 
5 umhos/cm 

----------------------- WW Engineering & Science '\'yff-=-"' ·~· .' ', ( .. ; . 



ENVIRONT,llENTAL L A B O A A T O R V 

Quanex South Lyon 
Proj: Water Analysis 

WW Engineering & Science, Inc. 
Environmental Laboratory Division 

ANALYTICAL REPORT 

Submittal Number: 
Location: 

Subm: Dece~~er 3rd Sampling 
CCS Number 
ccs Manager.: 

WWES Sample No: 

Arsenic, Dissolved 
Barium, Dissolved 
Cadmium, Dissolved 
Chromium, Dissolved 
Copper, Dissolved 
Lead, Dissolved 
Selenium, Dissolved 
,ilver, Dissolved 
1,1-Dichloroethane 
pH (Field) 
Conductivity (Field) 

Sampled by: 
Date Sampled: 
Time Sampled: 
Date Received: 
Time Received: 

MW-13C 

6622 

20 
0.23 

<0.01 
<0.05 
<0.01 
<50 
<2.0 
<5.0 
<1.0 

7.14 
646 

J. Wooster 
12/03/91 

15:25 
12/03/91 

19:30 

MW-12C 

6623 

<1.0 
0.08 

<0.01 
<0.05 
<0.01 
<50 
<2.0 
<5.0 
<1.0 

7.02 
1489 

J. Wooster 
12/03/91 

13:45 
12/03/91 

19:30 

MW-12A 

6624 

<1.0 
0.05 

<0.01 
<0.05 
<0.01 
<50 
<2.0 
<5.0 
<1.0 

7.09 
717 

J. Wooster 
12/03/91 

13:35 
12/03/91 

· 19: 3 0 

DIVISION 

834- 1 

20515.01 
Jim Tolbert 

Detection Units 
Limit 

1.0 
0.01 
0.01 
0.05 
0.01 
50 
2.0 
5.0 
1.0 
1.00 
5 

ug/1 
mg/1 
mg/1 
mg/1 
mg/1 
ug/1 
ug/1 
ug/1 
ug/1 

pH Units 
urnhos/cm 

""'""""'""'"""-°"""""'"""_, _______________ WW Engineering & Science "\"fl!---



E tJ \! I A O N fJt E N T A L LABORATORY 

WW Engineering & Science, Inc. 
Environmental Laboratory Division 

ANALYTICAL REPORT 

DIVISION 

Quanex South Lyon 
Proj: Water Analysis 

Submittal Number: 834- 1 

Subm: December 3rd Sampling 

MW-15A 

WWES Sample No: 6625 

Arsenic, Dissolved <1.0 
Barium, Dissolved 0.02 
Cadmium, Dissolved <0.01 
Chromiun1, Dissolved <0.05 
Copper, Dissolved <0.01 
Lead, Dissolved <50 
Selenium, Dissolved <2.0 
Silver, Dissolved <5.0 
1,1-Dichloroethane <1.0 
pH (Field) 6.94 
Conductivity (Field) 541 

Sampled by: J. Wooster 
Date Sampled: 12/03/91 
Time Sampled: 10:05 
Date Received: 12/03/91 
Time Received: 19 :30 

Location: 
CCS Number 
CCS Manager: 

MW-16A MW-17A 

6626 6627 

<1.0 8.3 
0.05 0.04 

<0.01 <0.01 
<0.05 <0.05 
<0.01 <0.01 
<50 <50 
<2.0 <2.0 
<5.0 <5.0 
<1.0 <1.0 

6.96 6.89 
1546 951 

J. Wooster J. Wooster 
12/03/91 12/03/91 

10:25 15:45 
12/03/91 12/03/91 

19 :30 · 19: 3 0 

20515.01 
Jim Tolbert 

Detection Units 
Limit 

1.0 ug/1 
0.01 mg/1 
0.01 mg/1 
0.05 mg/1 
0.01 mg/1 
50 ug/1 
2.0 ug/1 
5.0 ug/1 
1.0 ug/1 
1.00 pH Units 
5 umhos/cm 

,.......,,.,,....,..,.,.,.._,_.., _____________ ._ WW Engineering & Science '\"fh1 ,_,_""' 
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Relinquished by: (signature) I Date /Time I Received by: I Relinquished by: 
1-1-1z 

Date /Time Received by: (signature} 

~ ,w,,?'---,-
~patched by: (signature) 

I !! -'<10,+.-
Date /Time I Carrier: I Received to lab by: Date /Time logged In by: I Datemme 

* MATRIX: WATER (WTR), WASTEWATER (WW), SOIL (SOL), SLUDGE (SLU), AIR, OIL, HAZARDOUS WASTE (HW) 
03 EOI/Ctmln of Cul!d-0111<. Flloft 



E N V R O N M E N T A L L A B O R A T O R Y D v S I O N 

Quanex South Lyon 
roj: Arsenic Analysis 

in Groundwater 

WW Engineering & Science, Inc. 
Environmental Laboratory Division 

ANALYTICAL REPORT 

Submittal Number: 29616- 3 
Location: 
CCS Number 83160.00 

Subm: January 1992 Samples CCS Manager: Pam Dodt 

MW-17A 

WWES Sample No: 9093 

Arsenic, Dissolved 5.5 

:ampled by: J. Wooster 
Date Sampled: 01/07/92 
1'ime Sampled: 09:30 

,te Received: 01/08/92 
.. :ime Received: 09:00 

MW-17B 

9094 

14 

J. Wooster 
01/07/92 

09:05 
01/08/'32 

09:00 

MW-lA 

9095 

<1. 0 

J. Wooster 
01/07/92 

10:00 
01/08/92 

09:00 

Detection Units 
Limit 

1.0 ug/1 



E N V R O f..,\ [111 E N T A L LABORATORY 
&H Wit# f 54 ;. 

Quanex South Lyon 
roj: Arsenic Analysis 

in Groundwater 

WW Engineering & Science, Inc. 
Environmental Laboratory Division 

ANALYTICAL REPORT 

Submittal Number: 
Location: 

Subm: January 1992 Samples 
CCS Number 
CCS Manager: 

MW-lB MW-lC 

WWES Sample No: 9096 9097 

Arsenic, Dissolved 4.6 8.0 

ampled by: J. Wooster J. Wooster 
Date Sampled: 01/07/92 01/07/92 
'rime Sampled: 10:15 10:40 

tte Received: 01/08/92 01/08/92 
.... ·ime Received: 09:00 09:00 

D v S I O N 

29616- 3 

83160.00 
Pam Dodt 

Detection Units 
Limit 

1.0 ug/1 

----------------- WW Engineering & Science ,vff---



APPENDIXF 

Piper Trilinear and Stiff Diagrams 

i 
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-30 

Quanex Stiff Diagrams I Shallow Wells 

LEGEND: 

- 20 

WW Engineering and Science 

September, 1991 

1!W- 16A v 
MW-13A X 

1...'1i-1ZA l 
MW- 11A <· 
MW-17A + 

MW- 10 
Na+ K , Cl 

Ca C03 

Mg S04 

Fe[!] C03 

-10 10 
0 

Milliequivalents/liter (meq/1) 

zo 
30 , 



-30 

Quanex Stiff Diagra1ns I Shallow Wells 
WW Engineering and Science 

September, 1991 

MW- 16A - E -o 

MW- 13A~ 

MW-11A~l if etJ 

MW-17A 

LEGEND: Na + K [jJ 

Ca Cffi Mg c 
Fe 

-10 
-20 0 

C03 C .. Cl I 
S01-
C03 

10 

Milliequivalents/liter (meq/1) 

I 

20 
30 



I 
. I 

- 30 

Quanex Stiff Diagrams I Deep Wells 
WW Engineering and Science 

September, 1991 

MW-13C 
Mli- 12C / 
MW- 11D 

LEGEND: Na + K Cl 

Ca HC03 

Mg S04 

Fe C03 

-10 10 
- 20 0 

Milliequivalents/liter (meq/1) 

20 
30 
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-30 

Quanex Stiff Diagra111s I Deep Wells 

LEGEND: Na + Ko 
Ca Ci] 
Mg rtI 
Fe r!J 

i -10 
- 20 

WW Engineering and Science 

September, 1991 

0 

Cl I HC03 
S04 
C03 

10 

Milliequivalents/liter (meq/1) 

20 
30 



I 
I 

t 
I 

-30 

Quanex Stiff Diagrams I Downgradient Wells 

LEGEND: 

-20 

WW Engineering and Science 

September, 1991 

MW-6A 'i7 

MW-16A X 
k'1f-15A : 
MW- 11D o 
MW-11B + 
MW-11A o 
Na+ K O Cl 

Ca C03 

Mg 804 

Fe C03 

-10 10 
0 

Milliequivalents/ liter (meq/1) 

20 
30 



• - 30 

Quanex Stiff Diagra1ns / Downgradient Wells 
WW Engineering and Science 

September, 1991 

MW- 6A L:F- ~ I 
~ ~---=El 

M1V-16A [3-, - - --8 --+--l: 

~ -~ ~ 

MW - 11 D l-J·..__--a..._ 

-? 
---==--£] 

----EJ -..._ 

LEGEND: Na+ Kl Cl I Ca C03 
Mg S04 
Fe C03 

J -10 I 10 I 
-20 0 20 

Milliequivalents/ liter (meq/ 1) 

30 



~ 

-30 

Quanex Stiff Diagra1ns I Upgradient Wells 
WW Engineering and Science 

September, 1991 

1rl'r-17B .' 
MW-17A 

1'IW- 1B 
MW- 1C 

LEGEND: Na + K 

Ca 

Mg 

Cl 

C03 

S04 

Fe t!:J I C03 

-10 
-zo 0 

10 

Milliequivalents/liter (meq/1) 

20 
30 



i 
I 

~ 
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- 30 

Quanex Stiff Diagrams I Upgradient Wells 
WW Engineering and Science 

September, 1991 

MW-~ 
I 

LEGEND: Na + K D Cl! 

I 

- zo 

Ca i Mg 
Fe 

- 10 

IIC0 3 [ 

0 

S04 
C03 

10 

Milliequivalents/ liter {meq/1) 

20 
30 



r 

- 30 

Quanex Stiff Diagra1ns I CI ustered Wells 

LEGEND: 

I 
-zo 

WW En~inccring and Science 
September, 1991 

MW- 13C V 
MW- 13B X 

illr-13A .L 
MW-12C ¢ 

MW-12B ·I 
MW- 12A D 

Na + K O Cl 

Ca C03 c: 

Mg S04 

Fe C03 

- 10 10 
0 

Milliequivalents/litcr (meq/1) 

20 
30 



- 30 

Quanex Stiff Diagrams I Clustered Wells 
WW Engineering and Science 

September, 1991 

MW- 13A L.:r-_ 

LEGEND: Na + K D 
cam 
~ c!J 

- 10 
- 20 0 

Cl I C03 
S04 
C03 

10 

Millicquivalents/ litcr (meq/ 1) 

20 
30 



CATION/ANION BALANCE 

SITE MW-1 MW-17A MW-llA MW-12A MW-13A MW-16A 

SAMPLE 

DATE 19-SEP-91 19-SEP-91 19-SEP-91 19-SEP-91 19-SEP-91 19-SEP-91 

molecular 

weightcharge m!!ll meg/1 m!!ll meg/1 m!!ll meg/l m!!ll meg/1 m!!ll meg/1 m!!ll meg/1 

Sodium 22.99 1 67 2.914 57 2.4793 107 4.654 63 2.7403 34 1.478 72 3.131 

Calcium 40.08 2 105 5.239 171 8.5329 277 13.82 293 14.620 291 14.52 342 17.06 

Potassium 39.10 l 5.6 0.143 4.5 0.1150 97 2.480 7.2 0.1841 5.8 0.148 31 0.792 

Magnesium 24.31 2 11 0.904 19 1.5631 30 2.468 42 3.4553 48 3.948 34 2.797 

Iron 55.85 2 2.6 0.093 1.1 0.0393 0.91 0.032 <.01 0 9.8 0.350 <.01 0 

Chloride 35.45 -1 27 -0.76 90 -2.538 123 -3.46 82 -2.313 24 -0.67 109 -3.07 

Sulfate 96.06 -2 102 -2.12 297 -6.183 743 -15.4 681 -14.17 164 -3.41 1000 -20.8 

Bicarbonate 61.02 -1 333 -5.45 219 -3.589 176 -2.88 203 -3.326 850 -13.9 102 -1.67 

(as CaC03) 100.09 -2 0 0 0 0 0 0 

Carbonate 60.01 -2 <2 0 <2 0 <2 0 <2 0 <2 0 <2 0 

(as CaC03) 100.09 -2 0 0 0 0 0 0 

CHARGE BALANCE 

Cations 9.295 12.729 23.45 21.000 20.44 23.78 

Anions -8.34 -12.31 -21.8 -19.81 -18.0 -25.5 

% error 5.4% 1.7% 3.6% 2.9% 6.3% -3.6% 

(chg imbalance/tot chg) 

bmr ( quanex) stiffs a:\st-1. wkl ' 20515.01 Printed: 27-Jan-92 



CATION/ANION BALANCE 

Sodium 

Calcium 

SITE 

SAMPLE 
DATE 

Potassium 

Magnesium 

Iron 

Chloride 

Sulfate 

Bicarbonate . 

(asCaC03) 

Carbonate 

(as CaC03) 

molecular 
weight 
22.99 

40.08 

39.10 

24.31 

55.85 

35.45 

96.06 

61.02 

100.09 

60.01 

100.09 

CHARGE BALANCE 

Cations 

Anions 

%_error 
(chg imbalance/tot chg) 

bmr (q11a11ex) stiffs a:\st-deep.wkl 

MW-lC 

19-SEP-91 

charge mg/I 

l 63 

2 120 

1 4.8 

2 29 

2 2.2 

-1 100 

-2 85 

·I 346 

-2 

-2 <2 

-2 

MW-17B 

19-SEl'-91 

meq/1 midi 

2.740 9.6 

5.988 91 

0.122 2 

2.385 29 

0.078 1.5 

-2.82 31 

-1.76 46 

-5.67 292 

0 

0 <2 

0 

11.31 

-10.2 

4.9% 

MW-llD MW-12C MW-13C 

19-SEl'-91 19-SEP-91 19-SEP-91 

meg/1 mgll meg/1 mg/I meg/1 mg/I meg/l 

0.4175 20 0.869 16 0.6959 11 0.478 

4.5409 151 7.534 126 6.2874 84 4.191 

0.0511 2.8 0.071 3.4 0.0869 2.1 0.053 

2.3858 40 3.290 20 1.6454 28 2.303 

0.0537 3.2 0.114 0.5 0.0179 0.94 0.033 

-0.874 63 -1.77 33 -0.930 40 -1.12 

-0.957 228 -4.74 152 -3.164 75 -1.56 

-4.785 292 -4.78 277 -4.539 234 -3.83 

0 0 0 0 

0 <2 0 <2 0 <2 0 

0 0 0 0 

7.4492 11.88 8.7336 7.061 
-6.617 -11.3 -8.635 -6.52 

5.9% 2.5% 0.6% 3.9% 

20515.01 Primed: 27-Jan-92 



CATION/ANION BALANCE 

SITE MW-UA MW-llB MW-HD MW-lSA MW-16A MW-6A 

SAMPLE 

DATE 19-SEP-91 19-SEP-91 19-SEP-91 19-SEP-91 19~SEP-91 19-SEP-91 

molecular 
weightcharge mg/I meg/1 ml(/! meg/1 mg/I meg/1 .!!!lll! meg/1 mg/I meg/1 m&!'l meg/1 

Sodium 22.99 I 107 4.654 127 5.5241 20 0.869 19 0.8264 72 3.131 284 12.35 

Calcium 40.08 2 277 13.82 436 21.756 151 7.534 124 6.1876 342 17.06 338 16.86 

Potassium 39.IO l 97 2.480 30 0.7672 2.8 0.071 3.8 0.0971 31 0.792 5.5 0.140 

Magnesium 24.31 2 30 2.468 47 3.8667 40 3.290 15 1.2340 34 2.797 19 1.563 
Iron 55.85 2 0.91 0.032 4.3 0.1539 3.2 0.114 0.04 0.0014 <.01 0 20 0.716 

Chloride 35.45 -1 123 -3.46 190 -5.359 63 -1.77 10 -0.282 109 -3.07 383 -10.8 

Sulfate 96.06 -2 743 -15.4 1080 -22.48 228 -4.74 121 -2.519 1000 -20.8 595 -12.3 
Bicarbonate 61.02 -1 176 -2.88 146 -2.392 292 -4.78 270 -4.424 102 -1.67 321 -5.26 

(as CaC03) 100.09 -2 0 0 0 0 0 0 

Carbonate 60.01 -2 <2 0 <2 0 <2 0 <2 0 <2 0 <2 0 

(as CaC03) 100.09 -2 0 0 0 0 0 0 

CHARGE BALANCE 

Cations 23.45 32.068 11.88 8.3467 23.78 31.63 

Anions -21.8 -30.23 -ll.3 -7.226 -25.5 -28.4 
% error 3.6% 2.9% 2.5% 7.2% -3.6% 5.3% 

(chg imbalance/tot chg) 

bmr (qua11ex) stiffs a:\st-1 JA.wkl 20515.01 Printed: 27-Jan-92 



CATION/ ANION BALANCE 

SITE 
SAMPLE 

DATE 

molecular 
weight 

Sodium 22.99 
Calcium 40.08 
Potassium 39.10 
Magnesium 24.31 
Iron 55.85 

Chloride 35.45 
Sulfate 96.06 
Bicarbonate 61.02 

(as CaC03) 100.09 
Carbonate 60.01 

(as CaC03) 100.09 

CHARGE BALANCE 
Cations 
Anions 

% error 

( chg imbalance/tot chg) 

bmr ( quanex) stiffs a:\st-1 c.wkl 

charge 
1 

2 
1 

2 
2 

-1 

-2 
-1 
-2 
-2 
-2 

MW-lC 

19-SEP-91 

mg/I 

63 
120 
4.8 

29 
2.2 

100 

85 
346 

<2 

meg/1 

2.740 

5.988 
0.122 
2.385 
0.078 

-2.82 
-1.76 
-5.67 

0 
0 
0 

11.31 
-10.2 

4.9% 

MW-lB 

19-SEP-91 

ml!il 
130 
179 

8.3 
33 

3 

203 
258 
306 

<2 

20515.01 

meg/1 
5.6546 
8.9321 

0.2122 
2.7149 
0.1074 

-5.726 
-5.371 
-5.014 

0 
0 
0 

17.621 
-16.11 

4.5% 

MW-17A 

19-SEP-91 

mg/I 
57 

171 

4.5 
19 

1.1 

90 
297 
219 

<2 

meg/1 
2.479 
8.532 
0.115 
1.563 
0.039 

-2.53 
-6.18 
-3.58 

0 
0 
0 

12.72 
-12.3 

1.7% 

MW-17B 

19-SEP-91 

mg/I 
9.6 
91 

2 
29 
1.5 

31 
46 

292 

<2 

meg/J 
0.4175 
4.5409 
0.0511 
2.3858 
0.0537 

-0.874 
-0.957 
-4.785 

0 
0 
0 

7.4492 
-6.617 

5.9% 

Printed: 27-Jan-92 



CATION/ ANION BALANCE 

SITE MW-12A MW-12B MW-12C MW-13A MW-l3B MW-13C 

SAMPLE 

DATE 19-SEP-91 19-SEP-91 19-SEP-91 19-SEP-91 19-SEP-91 19-SEP-91 

molecular 
weightcharge mg/! meg/1 mg/[ meg/l mg/[ meg/l mg/[ meg/1 mg/I meg/l mg/I meg/l 

Sodium 22.99 1 63 2.740 38 1.6528 16 0.695 34 1.4789 92 4.001 11 0.478 

Calcium 40.08 2 293 14.62 230 11.477 126 6.287 291 14.520 301 15.01 84 4.191 
Potassium 39.10 1 7.2 0.184 2.6 0.0664 3.4 0.086 5.8 0.1483 6.4 0.163 2.1 0.053 

Magnesium 24.31 2 42 3.455 57 4.6894 20 1.645 48 3.9489 51 4.195 28 2.303 

Iron 55.85 2 <.01 0 5.3 0.1897 0.5 0.017 9.8 0.3509 7.5 0.268 0.94 0.033 

Chloride 35.45 -I 82 -2.31 60 -1.692 33 -0.93 24 -0.677 110 -3.10 40 -1.12 

Sulfate 96.06 -2 681 -14.1 576 -11.99 152 -3.16 164 -3.414 733 -15.2 75 -1.56 
Bicarbonate 61.02 -1 203 -3.32 220 -3.605 277 -4.53 850 -13.93 219 -3.58 234 -3.83 

(as CaC03) 100.09 -2 0 0 0 0 0 0 

Carbonate 60.01 -2 <2 0 <2 0 <2 0 <2 0 <2 0 <2 0 

(as CaC03) 100.09 -2 0 0 0 0 0 0 

CHARGE BALANCE 

Cations 21.00 18.075 8.733 20.448 23.64 7.061 
Anions -19.8 -17.29 -8.63 -18.02 -21.9 -6.52 

% error 2.9% 2.2% 0.6% 6.3% 3.7% 3.9% 

(chg imbalance/tot chg) 

brnr (quanex) srijfs a:\sr-12A. wkl 20515.01 Printed: 27-Jan-92 



Quanex Corporation 
Michigan Seamless Tube Division 

South Lyon, Michigan 

PIPER TRILINEAR DIAGRAMS 

September 19, 1991 

UPGRADIENT LOCATIONS 

Cl' 
0cA 

CATIONS 
< 

0 

"' 
0 "5 0 

~·Cl ~ 
ANIONS 

), 

HYDROGEOCHEMICAL CLASSIFICATION SYSTEM 
for Natural Waters using the Trilinear Diagram 

MW-iA @I 

MW-iB 19 

MW-1C .&. 

MW-17A 11111 

MW-178 * 



Quanex Corporation 
Michigan Seamless Tube Division 

South Lyon, Michigan 

PIPER TRIUNEAR DIAGRAMS 

September 19, 1991 

DOWNGRADIENT LOCATIONS 

"' .. ~ CA o, 
CATIONS 

Ill( 

Cl 
ANIONS 

::,. 

HYDROGEOCHEMICAL CLASSIFICATION SYSTEM 
for Natural Waters using the Trmnear Diagram 

MW- 6A t, 

MW-11A • 

MW-118 0 

MW-110 o 

MW-13A 1111 

MW-138 L><l 

MW-13C D 

MW-15A • 

MW-16A A 



APPENDIXG 

1991 Statistical Evaluation With New Mean Background 



FIRST QUARTER 1991 

ARSENIC 
NEW CALCULATED MEAN BACKGROUND 

Wells: MW·1,MW·18,MW-1C,MW-17A,MW-17C 
BACKGROUND 

Date Actual x X2 delta del1:a2 MW-1 15-Aug-91 <1 0.5 0.25 0.5 0.25 19-Sep-91 <1 0.5 0.25 0.5 0.25 
16-0ct-91 <1 0.5 0.25 0.5 0.25 
13-Nov·91 <1 0.5 0.25 0.5 0.25 03-Dec-91 <1 0.5 0.25 0_5 0.25 07-Jan-92 <1 0.5 0.25 0.5 0.25 MW-1B 15-Aug-91 5 5 25 0.5 0.25 
19-Sep-91 5.5 5.5 30.25 0.05 0.0025 
16-0ct-91 6.2 6.2 38.44 0.05 0.0025 

13-Nov-91 4.1 4.1 16.81 0.05 o'.0025 
03-Dec-91 5.4 5.4 29.16 0.05 0.0025 
07-Jan-92 4.6 4.6 21.16 0,05 0.0025 MW-1C 15-Aug-91 7.6 7.6 57.76 0.05 0.0025 
19-Sep-91 9 9 81 0.5 0.25 
16-0ct-91 <1 0.5 0.25 0.5 0.25 13-NoV-91 8.8 8.8 77,44 0.05 0.0025 
03-Dec-91 10 10 100 0.5 0.25 
07-Jan-92 8.0 8.0 64 0.05 0.0025 MW-17A 15-Aug-91 7.4 7.4 54.76 0.05 0.0025 
19-Sep-91 8.6 8.6 73.96 0.05 0.0025 
16-0ct·91 8.5 8.5 72.25 a.as 0.0025 
13-Nov-91 7.4 7.4 54.76 0.05 0.0025 
03-Dec-91 8.3 8.3 68.89 a.as 0.0025 
07-Jan-92 5.5 5.5 30.25 0.05 0.0025 MW-178 15-Aug-91 14 14 196 0.5 0.25 
19-Sep-91 17 17 289 0.5 0.25 
16-0ct-91 16 16 256 0.5 0.25 

13·Nov-91 15 15 225 0.5 0.25 
03-Dec-91 19 19 361 0.5 0.25 
07-Jan·92 14 14 196 0.5 0.25 

BACKGROUND: 
n= 30 

SUM[x) 218.4000 
SUM(x2) 2420.6400 

SUM(delta2) 4.0350 
MEAN= 7.2800 

LLVOM= 0.0336 
VAR(x)=S2= 28.6908 

s2/ir- 0.9564 w. 0.9564 
d.f.. 29 

1= 2.4620 
alpha= 0.01 

rab\a:quan-1 as.wk1 



FOREGROUND 
ARSENIC, WELL 11A 

Date Actual x x2 delta de!ta2 
20-Dec-90 5.3 5.3 29.09 0.05 0.0025 
19-Mar-91 2.4 2.4 5.76 0.05 0.0025 
18-Mar-91 2.6 . 2.6 6.76 0.05 0.002~ 
18-Mar-91 2.9 2.9 8.41 0.05 0.0025 

FOREGROUND: 
na 4 BACKGROUND: 

SUM(x) 13.2000 na 30 
SUM(x2) 49.0200 d.f.a 29 

SUM{delta2) 0.0100 ta 2.462 
MEAN a 3.3000 Wa 0.9563597701 

LLVOMa 0.0006 MEAN a 7.28 
VAR(x)aS2a 1.8211 STATISTIC: 

s21n= 0.4553 alpha: 0.01 
Wa 0.4553 t(star)"" -3.350 

d.f.a 3 t(sub-c)= 3.133 
ta 4.541 t(star) < t(sub-c) 

alpha= 0.01 I Accept Ho 

FOREGROUND 
ARSENIC, WELL 118 

Date Actual x x2 delta del\a2 
20-Dec-90 4.6 4.6 21.16 0.05 0.0025 
18-Mar-91 3.0 3.0 9 0.05 0.0025 
18-Mar-91 3.4 3.4 11.56 0.05 0.0025 
18-Mar-91 3.1 3.1 9.61 0.05 0.0025 

FOREGROUND: 
na 4 BACKGROUND: 

SUM(x) 14.1000 na 30 
SUM(x2) 51.3300 d.f.a 29 

SUM(delta2) 0.0100 ta 2.462 
MEAN a 3.5250 Wa o.956359no1 

LLVOMa 0.0006 MEAN a 7.28 
VAR(X)aS2a 0.5436 STATISTIC: 

s21n= 0.1359 alpha= 0.01 
Wa 0.1359 t(star)= -3.593 

d.f.a 3 t(sub-c)= 2.721 
ta 4.541 t(star} < t(sub-c) 

alpha= 0.01 I Accept Ro 

rab\a:quan-1 as.wk1 2 



FOREGROUND 
ARSENIC, WELL 110 

Date Actual ' ,2 delta delta2 
20-Dec-90 6.5 6.5 42.25 0.05 0.0025 
18-Mar-91 5.6 5.6 31.36 0.05 0.0025 
18-Mar-91 5.4 5.4 29.16 0.05 0.0025 
18-Mar-91 5.4 5.4 29.16 0.05 0.0025 

FOREGROUND: 
na 4 BACKGROUND: 

SUM(x) 22.9000 n= 30 
SUM(x2) 131.9300 d.l.= 29 

SUM(della2) 0.0100 1= 2.462 
MEAN= 5.7250 W= 0.9563597701 

LLVOM= 0.0006 MEAN= 7.28 
VAR(x)=S2= 0.2769 STATISTIC: 

s2fn= 0.0692 alpha= 0.01 
W= 0.0692 !(star)= -1.535 

d.f.= 3 t{sub+c)= 2.602 
1= 4.541 t(star < t{sub+c 

alpha"" 0.01 Accept Ho 

FOREGROUND 
ARSENIC, WELL 128 

Date Actual x ,2 delta delta2 
20-0ec-90 7.7 7.7 59.29 0.05 0.0025 
18-Mar-91 6.4 6.4 40.96 0.05 0.0025 
18-Mar-91 7.0 7.0 49 0.05 0.0025 
18-Mar-91 6.6 6.6 43.56 0.05 0.0025 

FOREGROUND: 
n= 4 BACKGROUND: 

SUM(x) 27.7000 n= 30 
SUM(x2) 192.8100 d.f.= 29 

SUM(delfa2) 0.0100 1= 2.462 
MEAN= 6.9250 W= 0.9563597701 

LLVOM= 0.0006 MEAN= 7.28 
VAR(x)=S2= 0.3303 STATISTIC: 

s2fn= 0.0826 alpha= 0,01 
W= 0.0826 t{star)= -0.348 

d.f.= 3 t(sub+c)= 2.627 
1= 4.541 !{star}< t{sub+c) 

alpha= 0.01 I Accept Ho 

FOREGROUND 
ARSENIC, WELL 13A 

Date Actual x x2 delta delta2 
20-Dec-90 2.7 2.7 7.29 0.05 0.0025 
18-Mar-91 4.0 4.0 16 0.05 0.0025 
18-Mar-91 6.0 6.0 36 0.05 0.0025 
18-Mar-91 5.9 5.9 34.81 0.05 0.0025 

FOREGROUND: 
na 4 BACKGROUND: 

SUM(x) 18.6000 n= 30 
SUM(x2) 94.1000 d.f.= 29 

SUM(delta2) 0.0100 la 2.462 
MEAN= 4.6500 W= 0.9563597701 

LLVOM= 0.0006 MEAN= 7.28 
VAR(x)aS2= 2.5378 STATISTIC: 

s2fn= 0.6344 alpha= 0.01 
W= 0.6344 !{star)= ·2.085 

d.f.= 3 t(sub+c)= 3.291 
I= 4,541 t{star) < t(sub-c) 

alpha= 0.01 I Acceet Ro 

rab\a:quan-1 as.wk1 3 



FOREGROUND 
ARSENIC, WELL 138 

Date Actual x x2 delta delta2 
20-Dec-90 5.7 5.7 32.49 0.05 0.0025 
18-Mar-91 5.2 5.2 27.04 0.05 0.0025 
18-Mar-91 4.8 4.8 23.04 0.05 0.0025 
18-Mar-91 5.0 5.0 25.00 0.05 0.0025 

FOREGROUND: 
O= 4 BACKGROUND: 

SUM(x) 20.7000 na 30 
SUM(x2J 107 .5700 d.f.a 29 

SUM(delta2) 0.0100 la 2.462 
MEAN= 5.1750 W= 0.9563597701 

LLVOMa 0.0006 MEAN= 7.28 
VAR(x)=S2= o.,s03 STATISTIC: 

s2/n: 0.0376 alpha= 0.01 
W= 0.0376 t(star)= ·2.111 

d.f.a 3 t(sub-c)= 2.541 
la 4.541 t(s1ar).::: t(sub-c! 

alpha,,,, 0.01 I Accept Ho 

rab\a:quan-1as.wk1 • 



Second Quarter 1991 

ARSENIC 
NEW CALCULATED MEAN BACKGROUND 

Wells: MW-1,MW-1B,MW-1C,MW-17A,MW-17B 
BACKGROUND 

Date Actual x x2 delta delta2 MW-1 15-Aug-91 <1 0.5 0.25 0.5 0.25 
19...Sep-91 <1 0.5 0.25 0.5 0.25 
16-0ct-91 <1 0.5 0.25 0.5 0.25 
13-Nov-91 <1 0.5 0.25 0.5 0.25 
03-Dec-91 <1 0.5 0.25 0.5 0.25 
07-Jan-92 <1 0.5 0.25 0.5 0.25 MW-18 15-Aug-91 5 5 25 0.5 0.25 
19-Sep-91 5.5 5.5 30.25 0.05 0.0025 
16-0ct-91 6.2 6.2 38.44 0.05 0.0025 
13-Nov-91 4.1 4.1 16.81 0.05 0.0025 
03-Dec-91 5.4 5.4 29.16 0.05 0.0025 
07-Jan-92 4.6 4.6 21.16 0.05 0.0025 

MW-1C 15-Aug-91 7.6 7.6 57.76 0.05 0.0025 
19-Sep-91 9 9 81 0.5 0.25 
16-Dct-91 <1 0.5 0.25 0.5 0.25 
13-Nov-91 B.B B.8 77.44 0.05 0.0025 
03-Dec-91 10 10 100 0.5 0.25 
07-Jan-92 8.0 8.0 64 0.05 0.0025 MW-17A 15-Aug-91 7.4 7.4 54.76 0.5 0.25 
19-Sep-91 B.6 8.6 73.96 0.05 0.0025 
16-0ct-91 8.5 8.5 72.25 0.05 0.0025 
13-Nov-91 7.4 7.4 54.76 0.05 0.0025 
03-Dec-91 8.3 8.3 68.89 0.05 0.0025 
07-Jan-92 5.5 5.5 30.25 0.05 0.0025 

MW-178 15-Aug-91 14 14 196 0.5 0.25 
19-Sep-91 17 17 289 0.5 0.25 
16-0ct-91 16 16 256 0.5 0.25 
13-Nov-91 15 15 225 0.5 0.25 
03-Dec-91 19 19 361 0.5 0.25 
07-Jan-92 14 14 196 0.5 0.25 

na 30 
SUM(x) 218.4000 

SUM(x2) 2420.6400 
SUM{de!ta2) 4.2825 

MEAN" 7.2800 
LLVOMa 0.0357 

VAR(x)aS2a 28.6936 
s2fn= 0.9565 

Wa 0.9565 
d.f.~ 29 

1a 2.4620 
alpha"" 0.01 

rab\a:quan-2as.wk1 



FOREGROUND 
ARSENIC, WELL 11A 

Date Actual x x2 delta delta2 
18-Mar-91 2.4 2.4 5.76 0.05 0.0025 
13-Jun-91 1.7 1.7 2.89 0.05 0.0025 
13-Jun-91 1.7 1.7 2.89 0.05 0.0D25 
i3-Jun-91 1.6 1.6 2.56 0.05 0.0025 

FOREGROUND: 
na 4 BACKGROUND: 

SUM(x) 7.4000 n, 30 
SUM(x2) 14.1000 d.f .• 29 

SUM(della2) 0.0100 la 2.462 
MEAN, 1.8500 w. 0.9564545977 

LLVOM, 0.0006 MEAN· 7.28 
VAR(x),S2, 0.1378 STATISTIC: 

s2fn= 0.0344 alpha= 0.01 
w. 0.0344 !{star)= -5.455 

d.f.a 3 t(sub-c)= 2.534 
la 4.541 t(star) < t{sub-c) 

alpha= 0.01 \ Accept Ho 

FOREGROUND 
ARSENIC, WELL 118 

Date Actual x x2 delta de!ta2 
18-Mar-91 3.0 3.0 9 0.05 0.0025 

13-Jun-91 2.6 2.6 6.76 0.05 0.0025 

13-Jun-91 4.4 4.4 19.36 0.05 0.0025 

13-Jun-91 3.5 3.5 12.25 0.05 0.0025 

FOREGROUND: 
na 4 BACKGROUND: 

SUM(x) 13.5000 na 30 
SUM(x2) 47..3700 d.f.a 29 

SUM(delta2) 0.0100 la 2.462 
MEAN, 3.3750 w. 0.9564545977 

LLVOM, 0.0006 MEAN, 7.28 
VAR(x),S2, 0.6036 STATISTIC: 

s2fn,,, 0.1509 alpha= 0.01 
w. 0.1509 t{star)= -3.711 

d.b 3 l(sub-c}= 2.745 
la 4.541 t(star) < t(sub-c 

alpha= 0.01 Accept Ho 

rab\a:quan-2as.wk1 2 



FOREGROUND 
ARSENIC, WELL 110 

Date Actual x x2 delta de!ta2 
18-Mar-91 5.6 5.6 31.36 0.05 0.0025 
13-Jun-91 5.-0 5.0 25 0.05 0.0025 
13-Jun-91 5.0 5.0 25 0.05 0.0025 
13-Jun-91 4.5 4.5 20.25 0.05 0.0025 

FOREGROUND: 
na 4 BACKGROUND: 

SUM(x) 20.1000 na 30 
SUM(x2) 101.6100 dJ,a 29 

SUM(delta2) 0.0100 la 2.462 
MEANa 5.0250 Wa 0.9564545977 

LLVOMa 0.0006 MEANa 7.28 
VAR(x),S2, 0.2036 STATISTIC: 

s21n= 0.0509 alpha= 0.01 
w. 0.0509 l(star)= -2.247 

d.f .• 3 t{sub-c)= 2.567 ,. 4.541 \(star)< t(sub-c) 
alpha= 0.01 [Accept Ro 

FOREGROUND 
ARSENIC, WELL 128 

Date Actual x x2 delta delta2 
18-Mar-91 6.4 6.4 40.96 0.05 0.0025 
13-Jun-91 6.6 6.6 43.56 0.05 0.0025 
13-Jun-91 7.7 7.7 59.29 0.05 0.0025 
13-Jun-91 7.9 7.9 62.41 0.05 0.0025 

FOREGROUND: 
na 4 BACKGROUND: 

SUM(x) 28.6000 na 30 
SUM(x2) 206.2200 d.f.a 29 

SUM(de!ta2) 0.0100 b 2.462 
MEAN, 7.1500 w. 0.9564545977 

LLVOM, 0.0006 MEAN· 7.28 
VAR(x),S2· 0.5778 STATISTIC: 

s2fn= 0.1444 alpha"" 0.01 
Wa 0.1444 \(star)= -0.124 

d.f.a 3 t(sub-c)=: 2.735 
la 4.541 t(star) < t(sub-c} 

alpha=: 0.01 I Accept Ro 

rab\a:quan-2as.wk1 3 



FOREGROUND 
ARSENIC, WELL 13A 

Date Actual x x2 delta delta2 
18-Mar-91 4.0 4.0 16 0.05 0.0025 
13..Jun-91 3.0 3.0 9 0.05 0.0025 
13-Jun-91 5.6 5.6 31.36 0.05 0.0025 
13-Jun-91 7.0 7.0 49 0.05 0.0025 

FOREGROUND: 
na 4 BACKGROUND: 

SUM(x) 19.6000 na 30 
SUM(x2) 105.3600 d.f.a 29 

SUM(della2) 0.0100 la 2.462 
MEAN a 4.9000 Wa 0.9564545977 

LLVOMa 0.0006 MEAN a 7.28 
VAR(x)aS2a 3.1078 STATISTIC: 

s21n= 0.7769 alplia= 0.01 
Wa 0.7769 t(star)= -1.808 

d.f.a 3 t(sub-c)=:c 3.394 
la 4.541 t(star) < t(sub-c) 

alpha"" 0.01 I Accept Ho 

FOREGROUND 
ARSENIC, WELL 138 

Date Actual x x2 delta delta2 
18-Mar-91 5.2 5.2 27.04 0.05 0.0025 

13-Jun-91 4.6 4.6 21.16 0.05 0.0025 

13-Jun-91 5.7 5.7 32.49 0.05 0.0025 

13-.Jun-91 5.7 5.7 32.49 0.05 0.0025 

FOREGROUND: 
4 BACKGROUND: 

SUM(x) 21.2000 na 30 
SUM(x2) 113.1800 d.f.a 29 

SUM(delta2) 0.0100 la 2.462 
MEAN a 5.3000 Wa 0.9564545977 

LLVOMa 0.0006 MEAN a 7.28 
VAR(x)aS2a 0.2744 STATISTIC: 

s2/nc:: 0.0686 alpha= 0.01 
Wa 0.0686 !(star)= -1.956 

d.f.a 3 t{sub-c)= 2.601 
la 4.541 !(star}< t(sub-c) 

alpha= 0.01 I Accept Ro 

rab\a:quan-2as.wki 4 



MW-1 

MW-18 

MW-1C 

MW-i7A 

MW-178 

ARSENIC 
Wells: W'M/-1,MW-1 B,M#-1C,MN-17 A,M'N-178 
BACKGROUND 

Date Actual 
15-Aug-91 <1 
19-Sep-91 <1 
16-0ct-91 <1 
13-Nov-91 <1 
13-Dec-91 <1 
07-Jan-92 <1 
15-Aug-91 5 
19-Sep-91 5.5 
16-0ct-91 6.2 
13-Nov-91 4.1 
03-Deo-91 5.4 
07..Jan-92 4.6 
15-Aug-91 7.6 
19-Sep-91 9 
16-0ct-9i <1 
13-Nov-91 8.8 
03-Dec-91 10 
07-Jan-92 8.0 
15-Aug-91 7.4 
19-Sep-91 8.6 
16-0ct-91 8.5 
13-Nov-91 7.4 
03-0ec-91 8.3 
07.Jan.92 5.5 
15·Aug·91 14 
19·Sep·91 17 
16-0ct-91 16 

13-Nov-91 15 
03-0ec-91 19 
07.Jan·92 14 

BACKGROUND: 
n= 30 

SUM{x) 218.4000 
SUM{x2) 2338.6400 

SUM{del1a2) 4.2825 
MEAN= 7.2800 

LLVOM- 0.0357 
VAR{x)=S2= 25.8661 

s21n= 0.8622 w. 0,8622 
d.l.= 29 ,. 2.462 

alpha= o.o, 

rab\a:quan-3as.wk1 

THIRD QUARTER 1991 
NEW CALCULATED MEAN BACKGROUND 

x x2 delta de\ta2 
0.5 0.25 0.5 0.25 
0.5 0.25 0.5 0.25 
0.5 0.25 0.5 0.25 
0.5 0.25 0.5 0.25 
0.5 0.25 0.5 0.25 
0.5 0.25 0.5 0.25 

5 25 0.5 0.25 
5.5 30.25 0.05 0.0025 
6.2 38.44 0.05 0.0025 
4.1 16.81 0.05 0.0025 
5.4 29.16 0.05 0.0025 
4.6 29.16 0.05 0.0025 
7.6 57.76 0.05 0.0025 

9 81 0.5 0.25 
0.5 0.25 0.5 0.25 
8.8 77.44 0.05 0.0025 
10 10 0.5 0.25 

8.0 64 0.05 0.0025 
7.4 54.76 0.5 0.25 
8.6 73.96 0.05 0.0025 
8.5 72.25 

' 
0.05 0.0025 

7.4 54.76 0.05 0.0025 
8.3 68.89 0.05 0.0025 
5.5 30.25 0.05 0.0025 
14 196 0.5 0.25 
17 289 0.5 • 0.25 
16 256 0.5 0.25 
15 225 0.5 0.25 
19 361 0.5 0.25 
14 196 0.5 0.25 



FOREGROUND 
ARSENIC, WELL 11A 

Date Actual x x2 del1a delta2 

13-Jun·91 1.7 1.7 2.89 0.05 0.0025 

19-Sep-91 2.3 2.3 5.29 0.05 ,0.0025 

19-Sep-91 1 .B 1 .B 3.24 0.05 0.0025 

19-Sep-91 1.7 1.7 2.89 0.05 0.0025 

FOREGROUND: 
n= 4 BACKGROUND: 

SUM(x) 7.5000 n= 30 
SUM(x2) 14.3100 d.l.= 29 

SUM(delta2) 0.0100 t= 2.462 

MEAN= 1.8750 W= 0.8622017241 

LLVOM= 0.0006 MEAN= 7.28 
VAR(x)=52= 0.0836 STATISTIC: 

s21n= 0.0209 alpha= 0.01 

W= 0.0209 t{star)= -5.752 

d.f.= 3 t(sub-C)= 2.511 

I= 4.541 !{star)< t(sub-c) 

alpha= 0.01 I Accept Ho 

FOREGROUND 
ARSENIC, WELL 118 

Date Actual x x2 delta de!ta2 

13-Jun-91 2.6 2.6 6.76 0.05 0.0025 

19-Sep-91 3.5 3.5 12.25 0.05 0.0025 

19-Sep-91 1.9 1.9 3.61 0.05 0.0025 

19-Sep-91 3,7 3.7 13.69 0.05 0.0025 

FOREGROUND: 
n= 4 BACKGROUND: 

SUM(x) 11.7000 n= 30 

SUM(x2) 36.3100 d.f.= 29 
SUM(delta2) 0.0100 t= 2.462 

MEAN= 2.9250 W= 0.8622017241 

LLVOM: 0.0006 MEAN= 7.28 

VAR(X)=S2= 0.6969 STATISTIC: 
s21n= 0.1742 alpha= 0.01 

W= 0.1742 t(sfar)= -4.278 

d.l.= 3 t(sub-c)""' 2.812 

t= 4.541 !(star)< t(sub-c) 
alpha= 0.01 I Acceet Ro 

rab\a:quan-3as.wk1 2 



FOREGROUND 
ARSENIC, WELL 11 D 

Date AQtual x x2 delta delta2 

13-Jun-91 5.0 5.0 25 o:os 0.0025 

i9-Sep-91 6.2 6.2 38.44 0.05 0.0025 

19-Sep-91 4.3 4.3 18.49 0.05 0.0025 

19-Sep-91 4.7 4.7 22.09 0.05 0.0025 

FOREGROUND: 
n= 4 BACKGROUND: 

SUM(x) 20.2000 n= 30 
SUM(x2) 104.0200 d.f.= 29 

SUM(delta2) 0.0100 I= 2.462 
MEAN= 5.0500 W= 0.8622017241 

LLVOM= 0.0006 MEAN= 7.28 

VAR(X)=S2= 0.6711 STATISTIC: 
s2fn= 0.1678 alpha"" 0.01 

W= 0,1678 t{star)= -2.197 

d.f.= 3 t(sub-c)= 2.801 

I= 4.541 t(star) < t(sub-c) 
alpha= 0.01 I Accept Ro 

FOREGROUND 
ARSENIC, WELL 128 

Date Actual x x2 delta delta2 

13-Jun-91 6.6 6.6 43.56 0.05 0.0025 

19-Sep-91 6.7 6.7 44.89 0.05 0.0025 

19-Sep-91 6.6 6.6 43.56 0.05 0.0025 

19-Sep-91 6.3 6.3 39.69 0.05 0.0025 

FOREGROUND: 
n= 4 BACKGROUND: 

SUM(x) 26.2000 n= 30 

SUM(x2) 171.7000 d.f.= 29 

SUM(delta2) 0.0100 I= 2.462 

MEAN= 6.5500 W= 0.8622017241 

LLVOM= 0.0006 MEAN= 7.28 

VAR(X)=S2= 0.0311 STATISTIC: 
s21n= 0.0078 alpha= 0.01 

W= 0.0078 t(star)= -0.783 

d.f.= 3 t(sub-c)= 2.481 

I= 4.541 t(star) < i(sub-c) 

alpha= 0.01 I Acceet Ro 

rab\a:quan-3as.wk1 3 



FOREGROUND 
ARSENIC, WELL 13A 

Date Actual x ,2 delta delta2 
13.Jun-91 3.0 3.0 9 0.05 0.0025 
19-Sep-91 4.0 4.0 16 0.05 0.0025 
19-Sep-91 4.1 4.1 16.81 0.05 0.0025 
19-Sep-91 3.9 3.9 15.21 0.05 0.0025 

FOREGROUND: 
n= 4 BACKGROUND: 

SUM(x) 15.0000 n= 30 
SUM(x2) 57.0200 d.f.= 29 

SUM{delta2} 0.0100 1= 2.462 
MEAN= 3.7500 W= 0.8622017241 

LLVOMa 0.0006 MEAN= 7.28 
VAR(x)..82= 0.2578 STATISTIC: 

s21n= 0.0644 alpha= 0.01 
W= 0.0644 t(star)= -3.667 

d.l.= 3 t(sub-c)= 2.607 
1= 4.541 !(star)< t(sub-c) 

alpha= 0.01 I Accept Ho 

FOREGROUND 
ARSENIC, WELL 138 

Date Actual x x2 delta delta2 
13-Jun-91 4.6 4.6 21.16 0.05 0.0025 
19-Sep-91 5.4 5.4 29.16 0.05 0.0025 
19-Sep-91 4.8 4.8 23.04 0.05 0.0025 
19-Sep-91 5.4 5.4 29.16 0.05 0.0025 

FOREGROUND: 
4 BACKGROUND: 

SUM(x) 20.2000 n= 30 
SUM(x2) 102.5200 d.f.= 29 

SUM(del1a2) 0.0100 1= 2.462 
MEAN= 5.0500 W= 0.8622017241 

LLVOMa 0.0006 MEAN= 7.28 
VAR(x)..82= 0.1711 STATISTIC: 

s21n= 0.0428 alpha= 0.01 
W= 0.0428 t{star}= -2.344 

d.f.= 3 t(sub-c)= 2.560 
1= 4.541 t(star) < tAsub-c) 

alpha= 0.01 I Accept o 

rab\a:quan-3as.wk1 4 



MW-1 

MW-18 

MW-1C 

MW-17A 

MW-178 

ARSENIC 
Wells: MW-1,MW-1B,MW-1C,MW-17A,MW-178 
BACKGROUND 

Date Actual 
15-Aug-91 <1 
19-Sep-91 <1 
16-0ct-91 <1 
13-Nov-91 <1 
03-Dec-91 <1 
07-Jan-92 <1 
15-Aug-91 5 
19-Sep-91 5.5 
16-0ct-91 6.2 
13-Nov-91 4.1 
03-0ec-91 5.4 
07-Jan-92 4.6 
15-Aug-91 7.6 
19-Sep-91 9 
16-0ct-91 <1.0 
13-Nov-91 8.8 
03-Dec-91 10 
07-Jan-92 8.0 
15-Aug-91 7.4 
19-Sep-91 8.6 
16-0ct-91 8.5 
13-Nov-91 7.4 
03-Dec-91 8.3 
07-Jan-92 5.5 
15-Aug-91 14 
19-Sep-91 17 
16-0ct-91 16 
13-Nov-91 15 
03-Dec-91 19 
07-Jan-92 14 

BACKGROUND: 
n= 30 

SUM(x) 218.4000 
SUM(x2) 2420.6400 

SUM(del1a2) 4.2800 
MEAN= 7.2800 

LLVOM= 0.0357 
VAR(x).S2= 28.6936 

s21n= 0.9565 
W= 0.9565 

d.f.= 29 
I= 2.462 

alpha= 0.01 

rab\a:quan-4as.wk.1 

FOURTH QUARTER 1991 
NEW CALCULATED MEAN BACKGROUND 

x x2 delta delta2 
0.5 0.25 0.5 0.25 
0.5 0.25 0.5 0.25 
0.5 0.25 0.5 0.25 
0.5 0.25 0.5 0.25 
0.5 0.25 0.5 0..25 
0.5 0.25 0.5 0.25 

5 25 0.5 0.25 
5.5 30.25 0.05 0.0025 
6.2 38.44 0.05 . 0.0025 
4.1 16.81 0.05 0.0025 
5.4 29.16 0.05 0.0025 
4.6 21.16 0.05 0.0025 
7.6 57.76 0.05 0.0025 

9 81 0.5 0.25 
0.5 0.25 0.5 0.25 
8.8 77.44 0.05 0.0025 
10 100 0.5 0.25 

8.0 64 0.05 0.0025 
7.4 54.76 0.5 0.25 
8.6 73.96 0.05 0.0025 
8.5 72.25 0.05 0 
7.4 54.76 0.05 0.0025 
8.3 68.89 0.05 • 0,0025 
5.5 30.25 0.05 0.0025 
14 196 0.5 0.25 
17 289 0.5 0.25 
16 256 0.5 0.25 
15 225 0.5 0.25 
19 361 0.5 0.25 
14 196 0.5 0.25 



FOREGROUND 
ARSENIC, WELL BA 

Dale Actual x x2 delta de!ta2 
19-Sep-91 25 25 625 0.5 0.25 
03-0ec-9"1 34 34 1156 0.5 0.25 
03-0ec-91 31 31 961 0.5 0.25 
03-Dec-91 34 34 1156 0.5 0.25 

FOREGROUND: 
n= 4 BACKGROUND: 

SUM(x) 124.0000 n= 30 
SUM(x2) 3898.0000 d.l.= 29 

SUM(del1a2) 1.0000 1= 2.462 
MEAN= 31.0000 W= D.9564536398 

LLVOM= 0.0625 MEAN= 7.28 
VAR(X)=S2= 18.1111 STATISTIC: 

s21n= 4.5278 alpha= 0.01 
W= 4.5278 t{star)= 10.129 

d.f.= 3 t(sub--c)= 4.178 
1= 4.541 t(star >Or= t sub--c 

alpha= 0,01 e·ect Ho in lavoro Hi 

FOREGROUND 
ARSENIC, WELL 11A 

Date Actual x x2 delta delta2 
19-Sep-91 2.3 2.3 5.29 0.05 0.0025 
03-0ec-91 3.2 3.2 10.24 0.05 0.0025 
03-Dec-91 3.0 3.0 9 0.05 0.0025 
03-Dec-91 2.4 2.4 5.76 0,05 0.0025 

FOREGROUND: 
n= 4 BACKGROUND: 

SUM(x) 10.9000 n= 30 
SUM(x2) 30.2900 d.l.= 29 

SUM(del1a2) 0.0100 1= 2.462 
MEAN= 2.7250 W= 0.9564536398 

LLVOM= 0.0006 MEAN= 7.28 
VAR(x)=S2= 0.1969 STATISTIC: 

s21n= 0.0492 alpha= 0.01 
W= 0.0492 t{star)= -4.542 

d.l.= 3 t(sub--c)= 2.564 
1= 4.541 t\star) < t(sub--c} 

alpha= 0.01 I Accept Ro 

rab\a:quan-4as.wk1 2 



FOREGROUND 
ARSENIC, WELL 11 B 

Date Actual x x2 delta delta2 
19-Sep-91 3.5 3.5 12.25 0.05 0.0025 
03-Dec-91 5.8 5.8 33.64 0.05 0.0025 
03-Dec-91 6.6 6.6 43.56 0.05 0.0025 
03-Dec-91 4.8 4.8 23.04 0.05 0.0025 

FOREGROUND: 
n= 4 BACKGROUND: 

SUM(x) 20.7000 n, 30 
SUM(x2) 112.4900 d.f.= 29 

SUM(del1a2) 0.0100 1= 2.462 
MEAN= 5.1750 w. 0.9564536398 

LLVOM= 0,0006 MEAN, 7.28 
VAR(x),52= 1.7903 STATISTIC: 

s21n= 0.4476 alpha= 0.01 
W= 0.4476 t(star)= -1.776 

d.f.= 3 t(sub-c)= 3.125 
1: 4.541 !(star} < t{sub-c) 

alpha= 0.01 I Accept Ho 

FOREGROUND 
ARSENIC, WELL 11 D 

Date Actual x x2 delta delta2 
19-Sep-91 6.2 6.2 38.44 0.05 0.0025 
03-Dec-91 6.5 6.5 42.25 0.05 0.0025 
03-Dec-91 7.1 7.1 50.41 0.05 0.0025 
03-Dec-91 7.8 7.8 60.84 0.05 0.0025 

FOREGROUND: 
n= 4 BACKGROUND: 

SUM(x) 27.6000 n, 30 
SUM(x2) 191.9400 d.f.= 29 

SUM(del1a2) 0.0100 la 2.462 
MEAN= 6.9000 w. 0.9564536398 

LLVOM= 0.0006 MEAN, 7.28 
VAR(X)=S2= 0.5011 STATISTIC: 

s21n= 0.1253 alpha= 0.01 
W= 0.1253 t(star)= -0.365 

d.f.= 3 t(sub-c)= 2.703 
!: 4.541 t(star} < t(sub-c) 

alpha= 0.01 I Accept Ro 

FOREGROUND 
ARSENIC. WELL 128 

Dale Actual x x2 delta delta2 
19-Sep-9i 6.7 6.7 44.89 0.05 0.0025 
03-Dec-91 B.3 8.3 68.89 0.05 0.0025 
03-Dec-91 1 LO 11.0 121 0.05 0.0025 
03-Dec-91 9.9 9.9 98.01 0.05 0.0025 

FOREGROUND: 
n= 4 BACKGROUND: 

SUM(x) 35.9000 n= 30 
SUM(x2) 332.7900 d.f., 29 

SUM(del1a2) 0.0100 1= 2.462 
MEAN= 8.9750 W= 0.9564536398 

LLVOM= 0.0006 MEAN, 7.28 
VAR(x),S2, 3.5303 STATISTIC: 

s21n= 0.8826 alpha= 0.01 
W= 0.8826 t{star)= 1.250 

d.f.= 3 t(sub-c}= 3.460 
t, 4.541 !{star) < t{sub-c) 

alpha= 0.01 I Accept Ro 

rab\a:quan-4as.wk1 3 



FOREGROUND 
ARSENIC, WELL 13A 

Date Actual x x2 delta delta2 
19-Sep-91 4.0 4.0 ·,s 0.05 0.0025 
03-Dec-91 3.3 3.3 10.89 0.05 0.0025 
03-Dec-91 5.7 5.7 32.49 0.05 0.0025 
03-Dec-91 5.4 5.4 29.16 0.05 0.0025 

FOREGROUND: 
n= 4 BACKGROUND: 

SUM(x) 1 B.4000 n= 30 
SUM(x2) 88.5400 d.l.= 29 

SUM(delta2) 0.0100 I= 2.462 
MEAN= 4.6000 W= 0.9564536398 

LLVOM= 0.0006 MEAN= 7.28 
VAR(x)=82= 1.3011 STATISTIC: 

s21n= 0.3253 alpha= 0.01 
W= 0.3253 t(star)= -2.367 

d.f.: 3 t(sub-c)= 2.990 
'= 4.541 t(star) < t(sub-c} 

alpha= 0.01 I Accept Ho 

FOREGROUND 
ARSENIC, WELL 138 

Date Actual x x2 delta delta2 
19-Sep-91 5.4 5.4 29.16 0.05 0.0025 
03-Dec-91 5.4 5.4 29.16 0.05 0.0025 
03-Dec-91 26.0 26.0 676 0.05 0.0025 
03-Dec-91 7.1 7.1 50.41 0.05 0.0025 

FOREGROUND: 
n= 4 BACKGROUND: 

SUM(x) 43.9000 n= 30 
SUM(x2) 784.7300 d.l.= 29 

SUM(delta2) 0.0100 I= 2.462 
MEAN= 10.9750 W= 0.9564536398 

LLVOM= 0,0006 MEAN= 7.28 
VAR(X)=S2= 100.9769 STATISTIC: 

s21n= 25.2442 alpha= 0.01 
W= 25.2442 t(star}= 0.722 

d.f.= 3 t{sub-c)= 4.465 
I= 4.541 t(star) < t(sub-c) 

alpha= 0.01 I Accept Ro 

rab\a:quan-4as.wk1 4 
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1.0 INTRODUCTION 

1.1 Location 

This report presents the findings of a hydrogeologic investigation 
at the Quanex-Michigan Seamless pl ant site in South Lyon, Michigan to 
begin implementation of a groundwater monitoring program in compliance 
with the federal Resource Conservation and Recovery Act (RCRA). The 
plant site is located on the southwest side of the city of South Lyon 
"in the northwest quarter of the northeast quarter and the northeast 
quarter of the northwest quarter of Section 30 of Township 1 North, 
Range 7 East (Lyon Township). The site is bordered by residential 
areas on the north and east, by the Grand Trunk Western railroad right­
of-way to the south, and wetlands and agricultural lands to the west. 
Surface water features in the vicinity are Yerkes Drain immediately to 
the south of the plant site, wetlands along the western edges of the 
site, and Inchwagh Lake and surrounding wetlands one-half mile west­
southwest of the southwest corner of the site (Figure 1). 

1.2 Process Generated Waste 

In the production of seamless steel tubing, Michigan Seamless 
utilizes pickling liquors containing primarily sulfuric acid. Process 
waters from these operations are neutralized with the addition of lime 
at a treatment plant and then pumped to two lagoons to the north of the 
main plant (Figure 2). Treated water enters the east lagoon at an inlet 
in the southwest corner and overflows to the west lagoon from an outlet 
in the northwest corner. The bottom elevation of the lagoons is at 
909.5' MSL. The elevation of the top of the lagoon's berms is at 919.5' 
MSL. Although the surface water elevation in the lagoons can theoretically 
fluctuate between 909.5' and 919.5', it typically ranges between 
913.0' and 914.0' as it is controlled by an adjustable outlet structure. 
\,hen water is discharged from the lagoons, it flows into a drainage 
ditch and must flow through a measuring flume before reaching Yerkes 
drain. This discharge is monitored and regulated under conditions of a 
National Pollutant Discharge Elimination system (NPDES) permit. Sludge 
resulting from the neutralization process is occasionally removed from 
the lagoons and placed in drying beds near the west end of the site. 
Final closure plans for the site specify removal of off-site disposal of 
this material. 

1.3 Regulatory Requirements 

Regulations established under RCRA (40 CFR Part 265, Subpart F) 
require implementation of a groundwater monitoring system for these 
hazardous waste facilities. This report presents the results of a 
study to determine the hydrogeological characteristics of the site, 
installation of monitoring wells, and plans for the first year of moni­
toring as stipulated under Section 265.92. 

2.0 AREA GEOLOGY 

The South Lyon area lies in a region of relatively complex glacial 
geology with surficial deposits alternating between till in ground 
moraine and stratified sand and gravel in outwash plains and other ice­
contact features. To provide a general description of the hydrogeologic 
characteristics of the area, driller's logs from 43 domestic water wells 

-1-



in Sections 19, 20, 29, and 30 of Lyon Township were reviewed along with 
logs of the South Lyon municipal wells located in the northeast quarter 
of the northeast quarter of Section 30 to the east of the Michigan Seamless 
plant site. These logs are attached as Appendix 1. Most logs show a 
stratigraphic pattern of a surface layer of water-bearing stratified sand 
and gravel underlain by a layer described by drillers as "blue-,;lay", "hard­
pan", or "cemented gravel"; consisting of gray sandy clay and fine gravel. 
All but four logs of relatively shallow wells reported this layer. Most 
wells tap a second aquifier of stratified sand and gravel underlying the 
clay layer. The clay layer is apparently continuous throughout the area, 
however, it is quite possible that there are discontinuities or other hy­
draulic connections between the aquifers. Surface and static water 1 evel 
elevations for each well were estimated based on a topographic map. These 
elevations and the topographic contours indicate groundwater flow in an 
east-to-west direction, discharging to lakes and wetlands in Sections 
24, 25, and 26 in Green Oak Township (TlN, R6E) to the west of S9uth Lyon. 

3.0 SITE GEOLOGY 

Geologic and hydrogeologic characteristics of the site were deter­
mined by a series of soil borings, installation of monitoring wells, and 
measurement of groundwater elevations. A series of five soil borings was 
drilled on August 29, 1983 at the locations shown on Figure 2. A solid­
stem auger rig was used to drill to depths ranging from 25 to 50 feet. 
Logs of these borings are in Table I, 

Surficial materials on the site consist of stratified sand and gravel 
ranging from 26 feet to more than 50 feet in thickness. A cut in a bank 
along the north fence near the west side of the site shows these materials 
in place displaying cross-bedding typical of glacial outwash deposits. 
In borings #2, #3, #4, and #5, a layer of gray sandy clay was encountered 
at depths ranging from 21.3 to 28 feet. This layer was penetrated 7 feet 
in Boring #2; it was not fully penetrated in any of the borings. The 
water table was encountered at depths ranging from 3 feet in boring #3 
near the west end of the site to 12.4 feet in Boring #1 at the southwest 
corner of the west lagoon. 

4.0 WELL INSTALLATION 

Monitoring wells were installed on September 29, 1983 at the loca­
tions shown on Figure 2. A new upgradient well was installed on December 
22, 1983 after MDNR's review and upon their recommendation. These wells 
were constructed utilizing galvanized casing and stainless steel screens 
3 feet in length. Casings were cleaned to remove cutting oil residues 
before wells were installed. The annular space (i.e., the space between 
the bore hole and well casing) above the sampling depth was filled with 
a bentonite slurry up to 6 inches from the surface. A concrete collar 
was poured around the casing. Locking well caps are in place on all 
monitoring wells and on any abandoned wells. Each well was installed 
with the top of the screen 5 feet below the water table. This depth was 
selected to intersect approximately the upper third of the saturated 
thickness above the clay layer. Although no clay was encountered in 
Boring #1 at the west edge of the west lagoon, the placement of the 
screen for monitoring well #2 is consistent with that of the other four 
wells. Given the proximity of the site to groundwater discharge areas, 
it is assumed that groundwater flow is relatively shallow and that the 
monitoring wells at the selected locations ana depths will detect any 
contaminants transported in this flow system. 
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TABLE 1 

LOGS OF SOIL BORINGS 



HARTLEY & ASSOCIATES, P. C. 
8821 KRATAGE AVENUE UNION LAKE, MICHIGAN 48085 

1 
BORING No. 

Ground Surface Elev. "'':l._2 0 

Datum 

Project 
Quanex Plant 

s. Lyon, Michigan 

DEPTH SAMPLE 
ELEV. IN FEET TYPE No. 

---
2-= ---
4_ 5 

- SS 8 
- 9 s-= ---a-= 

8 -- SS 10 
10 - 8 ---
12 ---- 4 14_ 

- SS 3 
4 

16 -
---

18 -

- 4 
- SS 4 

20 -
J ---

22 -
--- 8 24_ 

SS 8 -
10 

26 -
-

SAMPLE TYPES 
S.S. - 2" 0.0. Split Spoon Sample 
L.S.-Sectional Liner Sample 
A.S.-Auger Sample 

STRATA 
CHANGE 

2.4 

J.4 

6.0 

14.2 

18 .0 

22.0 

C.C.P.-Continuous Cone Penetration Test 

TEST BORING REPORT 

: 

H & A Job No. 
8J-085 

Environmental Research Group 
Client 

. 

Ann Arbor, Michigan 

Date Drilled 
8-29-83 

L. 
Driller 

Hartley 

4" Auger on A.T.V. 
Drilling Method: 

SOIL CLASSIFICATION 

Medium Compact Dry Dark Brown 
Medium Sand FILL 

Compact Dry Brown Coarse Gravel 

Medium Compact Dry Brown Medium 
Sand, with Streaks of Dry Silt 

Medium Compact Moist Brown 
Medium Sand and Fine Gravel 
with Streaks of Black Chemical 
Residue 

Becomes Wet 

Loose Wet Gray Medi um Sand 
with Some Medium Gravel 

Loose Wet Brown 
Coarse Sand and Medium Gravel 

Medium Compact Wet Gray 
Coarse Sand and Medium Gravel 

(Continued on Sheet 1-A) 

"No" -Number of Blows Required to 
Drive Sampler into Soil in 6" Depth 
Increments, using 140 !b Hammer 

Dropping 30". 
l 12" Depth Increments 
during C.C.P. Tests) 

w. 
L 

lSZ Water Level 12.4' 
at Completion. 

W.L.-Water Level 
w - Moisture Content, % 
qu - Unconfined Compressive 

Strength in P.S.F. 
nd - Natural Density in P.C.F. 

SHEET 1 l'F 5 



HARTLEY & ASSOCIATES, P. C. 
8821 KRATAGE AVENUE UNION LAKE, MICHIGAN 48085 

TEST BORING REPORT 

-

BORING No. 
1 Continued H & A Job No. 

83-085 

Ground Surface Elev. 

Datum 

Project 
Quanex Plant 

s. Lyon, Michigan 

ELEV. 
DEPTH SAMP c 

IN FEET TYPE No. 

--
2~ 

- 8 -- SS 12 -30 8 ----32----
34--:: AS 

-

36-:= 
--

3s...= 

- AS ··- ----
4Z....:: ---
!i4-:: AS 

-

46-= ---
4g....:: 

-- AS -- -5v _ 
-----

SAMPLE TYPES 
S.S. " 2" 0.0. Split Spoon Sample 
L.S.-Sectional Liner Sample 
A.S.-Auger Sample 

STRATA 
CHANGE 

30.5 

32,5 

50.0 

C.C.P.-Continuous Cone Penetration Test 

Client 
Environmental Research Group 

Ann Arbor, Michigan 

Date Drilled 
8-29-83 

L. Hartley 
Driller 

Drilling Method: 
4" Auger on A.T.V. 

w. 
SOIL CLASSIFICATION 

L. 

Medium Compact Wet Gray 
Coarse Sand and Medium Gravel 

Medium Compact Wet Gray Silty 
Medium to Coarse Sand 

I with Streaks of Sandy Clay 

Medium Compact Wet Gray 
Medium to Coarse Sand 
with Some Coarse Gravel 

End of Boring 

"No" -Number of Blows Required to 
Drive Sampler into Soil in 6" Depth 
Increments, using 140 lb Hammer 
Dropping 30". 
(12" Depth Increments 
during C.C.P. Testsf 

W.L.-Water Level 
w - Moisture Content, '%, 
qu - Unconfined Compressive 

Strength in P.S.F. 
nd - Natural Density in P.C.F 

SHEET 1-A OF~ _ _2___ 

I 



HARTLEY & ASSOCIATES, P. C. 
8821 KRATAGE AVENUE UNION LAKE, MICHIGAN 48085 

BORJNG No. 2 

Ground Surface Elev. ~q;o 

Datum 

Project 
Quanex Plant 

s. Lyon, Michigan 

ELEV. 
DEPTH SAMPLF 
IN FEET TYPE No. 

- 6 - SS 6 -5 - 7 
----- 7 - SS 7 

10 -
7 ------ 10 - SS 11 

15 -- 10 
---- -
- AS -2'- ----

- -
- AS 

2· -
'J -

---- -
- AS -

T ----- -
- AS r-

,J -

SAMPLE TYPES 
S.S. - 2" 0.0. Split Spoon Sample 
L.S.-Sectional Liner Sample 

A.S.-Auger Sample 

STRATA 
CHANGE 

q_, 

13.0 

22.0 

21.0 

28.0 

31.2 

34.0 
35.0 

C.C.P.-Continuous Cone Penetration Test 

TEST BORING REPORT 

H & A Job No, 83-085 

Client 
Environmental Research Group 

Ann Arbor, Michigan 

Date Drilled 
8-29-83 

L. 
Driller 

Hartley 

4" Auger on A.T.V. 
Drilling Method: 

w. 
SOIL CLASSIFICATION 

L. 

Medium Compact Dry Brown 
Medium Sand 

... 

lsz 

Medium Compact Wet Dark Gray 
Medium to Coarse Sand *** 

·-----·· ---- - ------ _, --

Medium Compact Wet Gray 
Coarse Sand and Fine to Medium 
Gravel 

Firm Wet Grav Sand.y Clay 

Loose Wet Gray Coarse Sand 
and Medium Gravel 

. 

Dense Moist Gray Sandy/Gravelly 
Claypan 

--- ·---
Hard Moist Gray 
Sandy/Gravelly Clay 

Dense Moist Gray Sandy/Gravelly 

End of Boring 
"No" -Number of Blows Required to 
Drive Sampler into Soil in 6" Depth 
Increments, using 140 lb Hammer 
Dropping 30". 

c ayp 

Caved-in at 6. 7' 

Water Level 8.0' 
(Measued from 
Augers) 

***Petroleum Odor 

Ill 

W.L.-Water Level 
w - Moisture Content, % 
qu - Unconfined Compressive 

Strength in P.S.F. 
nd - Natural Density in P.C.F. (12" Depth Increments 

during C.C.P. Tests) 2 5 SHEET ______ OF -~'---



HARTLEY 8c ASSOCIATES, P. C. 
882t KRATAGE AVENUE UNION LAKE, MI.CHIGAN 48085 

BORING No. J 
. 

Ground Surface Elev. r-GfoJ 

Datum 

Project 
Quanex Plant 

s. Lyc-.n, 

DEPTH SAMPLE 
ELEV. IN FEET TYPE No. 

--. -
2-= ---
4_ 2 

- SS 1 
J 

6 -·----a-= 
6 -- SS 7 

10 - 8 -· --
12 -

--
14_ 2 

- SS 1 
- 1 

16 ----
18 -

- 5 
- SS 14 

20 - 7 ---
22 -

--- 6 
24_ 

- SS J 

- J 
26 -

-
SAMPLE TYPES 
S.S. - 2" 0.0. Split Spoon Sample 
L.S.-Sectional Liner Sample 
A.S.-Auger Sample 

Michigan 

STRATA 
CHANGE 

1.0 

2.5 

4.0 

6.2 

12.0 

16.0 

19.0 

21.3 

22.5 

25.0 

C.C.P.-Continuous Cone Penetration Test 

TEST BORING REPORT 

. 

H & A Job No . 
83-085 

Environmental 
Client 

Research Group 

Ann Arbor, Michigan 

Date Drilled 8-29-83 

Driller 
L, Hartley 

Drilling Method: 
4" Auger on A.T.V. 

' 

SOIL CLASSIFICATION 

Loose Dry DarkBrown Sand Topsoil 

Loose Dry Brown Medium Sand 

Loose Wet Brown Silty Medium Sand 

Loose Wet Brown Fine to MediUJ11 
Gravel 

Firm Moist Gray Sandy Clay 

Very Loose Wet Gray 
Clayey Medium Sand 

Loose Wet Gray Coarse Sand 
and Fine Gravel, with Some 
Coarse Gravel 

Firm Moist Gray 2,andy Clay 

Hard Moist Gray Sandy Claypan 

Loose Wet Gray Coarse Sand 
and Medium Gravel 

End of Boring 

"No" -Number of Blows Required to 
Drive Sampler into Soil in 6" Depth 
Increments, using 140 lb Hammer 

Dropping 30". 

w. 
L. 

ISZ Water Level J.O' 
at Completion. 

W.L.-Water Level 
w - Moisture Content, % 
qu - Unconfined Compressive 

Strength in P.S.F. 
nd · Natura! Density in P.C.F. 

!12" Depth Increments 
during C.C.P. Tests) SHEET CF __ ....L_ 



HARTLEY & ASSOCIATES, P. C. 
88%1 KRATAGE AVENUE UNION LAKE, MICHIGAN 48085 

TEST BORING REPORT 

-

BORING No. 
4 H & A Job No. BJ-085 

Ground Surface Elev. ~q;i; Client 
Environmental Research Group 

Datum 

Project 
Quanex Plant 

s. Lyon, Michigan 

DEPTH 'SAMPLE STRATA ELEV. IN FEET TYPE No. CHANGE 

- n £ ---- J.O - J - SS J - 4.8 
5 8 ------ J -- SS 5 

10 7 ------ 4 
- SS 8 - -1~ - 11 
---- - 8 19.0 
-- SS 9 2n 11 ----- - 8 24.2 - SS 9 2- -_ _, - 8 
--- 27.5 - - 8 
- SS 9 29,5 

J~ - Baune" ----- -
SAMPLE TYPES 
S.S. - 2" 0.0. Split Spoon Sample 
LS.-Sectionat Liner Sample 

A.S.-Auger Sample 
C.C.P.-Continuous Cone Penetration Test 

Ann Arbor, Michigan 

Date Drilled 
8-29-SJ 
L. Hartley 

Driller 

4" Auger on A.T.V. 
Drilling Method: 

SOIL CLASSIFICATION 

Loose Dry Dark Brown Sand Topsoil 

Loose Moist Brown Medium Sand 
-----·- ___ ,, __ 

Loose Moist Gray-Brown Clayey 
Medium S~,!_ ____ ·- -

Medium Compact Wet Brown 
Medium to Coarse Sand and 
Fine Gravel 

--------·--··--
Medium Compact Wet Gray 
Coarse Sand and Medium Gravel 

Medium Compact Wet Gray Sandy 
Silt, with Streaks of Sand and 
Fine Gravel -· 
Stiff Moist Gray Sandy Clay 

End of Boring-- Penetration Test 
Sampler Refusal on Cobble 
Boulder. 

"No" -Number of Blows Required to 
Drive Sampler into Soil in 6" Depth 
Increments, using 140 lb Hammer 
Dropping 30". 

or 

w. 
L. 

:sz.. Water Level 6. 5' 
at Completion. 

W.L -Water Levt:ll 

w - Moisture Content, % 
qu - Unconfined Compressive 

Strength in P.S.F. 
nd - Natural Density in P.C.F (12" Depth Increments 

during C.C.P. Tests) SHEET ~-·~ 4 ___ OF ___ _5 _ 



HARTLEY & ASSOCIATES, P. C. 
8821 KRATAGE AVENUE UNION LAKE. MICHIGAN 48085 

TEST BORING REPORT 

a 

BORING No. 5 H & A Job No . 
83-085 

. Environmental Research Group 
Ground Surface Elev. ~ C/.). c! Cltant 

Datum 

Project 
Quanex Plant 

s. Lyon, Michigan 

DEPTH SAMPLE 
ELEV IN FEET TYPE No. 

------ 2 ---
SS 2 

_,, - 5 ----- 7 
- SS 6 

1" - 8 ----- - 4 - SS 6 1' --- - 7 ---- - 7 - SS 8 -2- 7 ----- - 10 
- SS 9 2c ---- 10 ----- - 4 - SS 5 ·- -J - 6 
---- -

--·SAMPLE TYPES 
S.S. - 2'' 0.0. Split Spoon Sample 
LS.-Sectional Liner Sample 
A.S.-Auger Sample 

STRATA 
CHANGE 

1.0 

4,5 

9.2 

21.5 
2z.5 

26.0 

JO.O 

C.C.P.-Continuous Cone Penetration Test 

Ann Arbor, Michigan 

Date Drilled 
8-29-83 

L. Hartley 
Driller 

4" Auger on A.T.V. 
Drilling Method: 

SOIL CLASSIF•CATION 

Loose Dry Gray Sandy Silt Topsoil 
\FILL 

Loose Dry Dark Brown Silty 
Medium Sand FILL 

-· 

Medi um Compact Dry Brown 
Medium Sand 

Medium Compact Wet Gray 
Coarse Sand and Fine Gravel 
with Some Medium Gravel 

-
Firm Damn Gray Sandy Clay 

·-

Medium Compact Wet Gray 
Sandy Silt 

Firm Moist Gray Very Sandy Clay 

End of Boring 

' 
"No" -Number of Blows_ Required to 

Drive Sampler into Soil in 6" Depth 
Increments, using 140 lb Hammer 
Dropping 30". 

W. 
L. 

lSZ Water level 9. 7' 
at Completion. 

W.L.-Water Level 
w - Moisture Content, % 
qu · Unconfined Compressive 

Strength in P.S.F. 
nd · Natural Density in P.C.F 

. 

(12" Depth Increments 
during C.C.P. Tests) SHEET OF~-~-



5.0 GROUNDWATER 

5.1 Existing Conditions 

Top-of-casing elevations of the monitoring wells were measul'ed by 
standard survey methods. Static water levels were measured by the 
wetted-tape method to the nearest .01 foot. These elevations are listed 
·on Table 2. Groundwater elevation contours and direction of flow are 
shown on Figure 3. Groundwater flow across the site is in a westward 
direction, consistent with the apparent flow direction of the surrounding 
area, with some southward flow into Yerkes Drain. 

The groundwater elevation measured in Monitoring Well #2 is signifi­
cantly higher than those of the nearby wells. This is likely the result 
of the well' s close proximity to the west settling pond. The well is, in 
fact, located on the berm of the pond and within 20 feet from the lagoon. 
MW #2 is more representative of conditions within the settling pond than of 
conditions occurring at the groundwater table. Although not ideal, this 
well is the only well which is capable of monitoring potential discharge 
to the west of the site and is thus included in the monitoring program. 

The groundwater gradient across the site, as calculated from the 
differences in head between Monitoring Well #3 and Monitoring Wells #4 
and #5, is .0017 ft/ft, or approximately 9 feet per mile. 

5.2 Other Factors Affecting Groundwater 

During late 1973 or early 1974 a fuel oil line under the main plant 
ruputured causing an estimated loss of 400,000 to 500,000 gallons of fuel 
oil. On March 19, 1974 a field investigator from the Michigan Water 
Resources Corrmission noticed an accumulation of oil in Yerkes Drain and 
in wetlands near the southwest corner of the site. Subsequent investiga­
tions by the Water Resources Commission, the Department of Natural Resources, 
and consultants retained by Michigan Seamless revealed the rupture in the 
fuel oil line and migration of fuel oil on the gro~ndwater surface to 
Yerkes Drain. A remedial action plan was implemented involving the use 
of recovery pits, an interceptor drain, and recovery booms in Yerkes Drain. 
Fifteen monitoring wells were installed to monitor groundwater levels and 
the presence of fuel oil on the groundwater surface. Complete records of the 
recovery operations and monitoring of the fuel oil loss are in the files 
of the ~roundwater Section of the Geological Survey Division of the DNR. 
The area affected by the fuel oil loss is shown on Figure 4. Water level 
information in the DNR files indicates groundwater flow in this area to 
the south-southwest directly into Yerkes Drain. Based on this information, 
it is unlikely that the fuel oil loss will have any effect on the moni­
toring program for the waste management facilities. 



Table 2 s 

Monitoring I/ell Elevations 

Well Top-of-Casing Depth to Groundwater Groundwater 3' Screen 
Number Eleva ti on Below Top of Casing Elevation Elevation 

l* 921. 79 ft 12.14 ft 909. 65 ft 903.46-900.46 

2 921.39 8.71 912.68 902.14-899.14 

3 915.26 9.59 905. 67 902.13-899.13 

4 908, 21 5.38 902.83 898.21-895.21 

5 909 .41 5.96 903.45 898.47-895.47 

l** 921.01 12. 00 909.01 909.01-901.01 

*This well was abandoned as an upgradient well because it was suspected 
of being affected by mounding of groundwater from the lagoons. 

**This new well was installed on December 22, 1983. 
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6.0 MONITORING PROGRAM 

The first year monitoring program was revised upon consulting with 
the MDNR' s Hazardous Waste Division as follows: 

1. The original monitoring well #1 would be abandoned because 
it might possibly be affected by the lagoon's water quality. 

2. A new upgradient well would be installed in the vicinity of 
soil boring #5 (accomplished on December 22, 1983). 

3. Monitoring well #5 would be deleted from the first year 
program instead of the originally proposed deletion of well 
#2. 

Thus, the wells that would be monitored are: the new upgradient well 
(Mii #1), well #2, well #3, and well #4. These wells will be sampled 
quarterly in accordance with RCRA regulations for sampling of monitoring 
wells. Documentation of sampling methodology and chain-of-custody pro­
cedures will be strictly followed. 

Samples will be analyzed for three groups of parameters: drinking 
water (Table 3), groundwater quality (Table 4), and indicators (Table 4). 
Indicator parameters will be sampled and analyzed in quadruplicate from 
each well during each quarter, as required by RCRA regulations. For 
the other parameters, a single sample will be collected and analyzed· 
from each well during each quarter. All samples will be analyzed in 
accordance with EPA-approved methods. 



Arsenic 

Barium 

Cadmium 

Chromium 

Fluoride 

Lead 

Mercury 

Nitrate 

Selenium 

Si 1 ver 

Tab 1 e 3 

Drinking Water Parameters 

8 

Endrin 

Lindane 

Methoxychl or 

Toxaphene 

2 ,4-D 

2 ,4 ,5-TP Sil vex 

Radium 

Gross Alpha 

Gross Beta 

Turbidity 

Total Coliform 



Table 4 

AnnuaJ Monitoring Parameters 

Groundwater Quality: 

Indicators: 

9 

Chloride 

Iron 

Manganese 

Pheno 1 

Sodium 

Sul fate 

pH 

Specific Conductance 

Total Organic Carbon 

Total Organic Halides 



APPENDIX l 

AREA WELL LOGS 



GEOLOGICAL SURVEY SAMPLE No. ~'-----~ ;20 ~ / [IJ [JJ DI 
WATER WELL RE~CORD .51:- I I ! IDJI I i i 

.• ~ 

[);:C O 1:: ]972 ACT 294 ~,,? r/v)} .,--/," 
I I LOCATION OF WE LL I c.)'t. :::, If .Y[.., 

MICHPIJ~C?) 

:ounty 

ORK land l
!§'rl'L,.Th..l IR009, -
'-YO!i(,vs. 1EP51Eiw. 

Froctio/, l ISec:lion No. 
So{J7tiE,IIST;" ., O 

I~ ,'~ ~ .,,._ 

Distance And Direction from Rood Intersections 

J oc 'fd5. I?. HII r Ti' ,id If'- c. 
!OWNER No. 

3 OWNER OF WELL: 
J,:i. CJ< Ho //c-f] 

Street oddreits & City of Well Location 

2 FORMATION 

6 -

' , 
h.2 

/ 
J 

/ ~ h _ff,q /"°_0-

// ~ - /) ::;; t/~± 
,. 

'. 

THICKNESS 
OF 

STRATUM 

' 

DEPTH TO 
BOTTOM OF 
STRATUM 

62-

//tl 9/ 
' 

Address 

5? 2,?o 
4 WELL DEPTH: (completed) 

ft. 

Date of Completion 

5 ~Coble tool • 

O Hollow rod 

6 USE:~estic 

O lrri~tion 

O Test Well 

D Rotary O Drh•en O Dug 

O Jetted D Bored O 
O Public Supply O Industry 

O Air Conditioning O Commercial 

0 
] CASING, 

Diam. Threaded i('"Welded O \Height: Above/Below 
I 

__ ft. Depth I surface ft. __ in. to 

:Wei9ht lbs/ft. 

---1t, Deoth 1DriveShoe?Yes0No0 -in.to 

8 SCREEN~· ,_/ ,/ 
Type, ~fffJ¥ Oio., ;,/)"'7" 
Slot/Gauze = Length,_~f?,_ ____ _ 

Set betw_n/ /~t. ona/43 ft. 
-~ ,.LI L 

Fittin;" k°" /ac""-<...._,_., ·"-_,j~;:;::::;... 
://, j ~- ' /~~ ~p....;J 

9 STATIC WATER LEVElif 

7 ~- be!ow !and !:urfo~e 

/ 9' J If' 10 
PUMPING LEVEL below. land surface 

____ ft. ofter-%hrs, pumping ___ ,.,,:7~-~g,p.m . . 
Lj /? ::,, 
' 

____ ft. offer--hrs. pumpin9------1g.p.m. i 

11 WATER QUALITY in PorH; Per M;llicn· I 
Iron (Fe) _____ Chlorides (C!) _______ [ 

~ardness, _____ _ 

cl 12 !ELL HEAD COMPLETION, 0 
~ 0 Pitle5s Adopter O 

ln App•cved Pit 

12" Above Grode 

~~ROUTING, 

i.-------":'._~ _ _;:'.·:2:, '.;:,:"j:_.:,_. _ _:f1..cl-,_..:..:._'.....1'CC'-"' ·e. ,·l.1--J----+-----j Well Grouted? 0 ""'res O No 
Moteriol: 0 Neat Cement 0----------I 
Depth: From___}t. to __ ft. 

----

0670 100M 6-66 

14 SANITARY: 

Neore5t Scurce cf pcssible contamination 
/........ ,. ... ,,,.. . ,,,.- -

;;.....a:_feet ~irecticn -.....¢ .. ;; .___,- _. < J.ype 

Wei[ disinfected ~pon completion 0/Ye:; 0 No 

JS PUMP, 
Manufacturer':; Nome _____________ _ 

Model Number, _________ He _____ _ 

Length of Drop Pipe ___ ft. copocity ___ G.P.M. 

Type; 0 Submersible O ----------! 
O Jet O Reeiorocoting 

17 WATER WELL CONTRACTOR'S CERTIF!CAT!ON: 

This. well wo5 drilled under my jurisdiction ond this report is trve 
to the best of my knowledge ond belief. 

I,, UwJ.f{~ ~-d._f-~~ 0 I 5 2-
111£G1.;r.:11tco l!.USIN£SS NAME: 01£G:snv,r10N .NC. 

Add,eu b t:' ~ /~r«/~~/-d ;:::;,,,,:_L/ 
s;, •• d .. ~:.,c./_?l/'.'.,.,.4.,,/,..,,~o.-: //----/.:::= ?2.. 

~ AUTHOII.IZ:£0 11.£Pll.£S£NTATIV£ ,,,/ 



GEOLOGICAL SURVEY SAMPLE No. 

,r./ MAR 3 1 1977 

1 LOCATION OF WELL I 
C-,~;;-;~;\ - -·- --- ... 1fow,.>'HP Name 

~-Oakland _________ Iifon __ 
D1st;ince And Direction flom Road ln!ersections 

St1eet i'1dl'.1ress & City of Well Loc;Jt1on Same 
Loc;i\e w1fh ··x·· 1n St:!ct1on below 

' ' ' ' I I I 
__ ...1 __ 1_ I 

I I 
-i--

J()-1 OJOJDI I I I 1001 I I I 
WATER WELL RECORD MICHIGAN DEPARTMENT 

OF A"T 294 ' PA 1965 

I I PUBLIC HEALTH 

P'lcd ~ .,~.';?/;;,, 
!Sect,o;;umb~T 

- ----------
l~'~'N:~um~~-'s. I Rang,; Nun,bt,, 

7 E E w. 
( 3 OWNER OF WELL: 

~ J, VanOyen Jr, 
Ad Gress ~59 en Mile Rd. 

'-·- Sett tJ.tyon, Mich, 
Sketch Mop: 4 WELL DEPTH: (Completed) Date of Completion 

1 h1 ft. ···- ., 1 0? C: 
5 .[] Cable tool D Rotary LJ Dril,en lJ Dog 

I I I Part of' the st of' the O Hollow rod D Jetted D Bored o_ 
""---1---'---1--- ' SE! 6 USEXJ Domesuc D D I I I T of' Sec. 20 Public Supply Industry 

I I I O lrr1gat1on D Air Condit1on1ng D Corrn,erc1al ---r-T-&-'"' j" Ml. 

nrest Well D 
I ' J j_ 7 CASING: Threade~ Welded O ; He1ch1; Above/Below ~. ' I , / Diam. 

MIL£ . I Surf ace ft. 

THICKNESS OEPTH TO Lin.to 151_ ft. Depth ! Weight ___ lbsJft. 
2 FORMATION OF BOTTOM OF 

STA.A TUM STRATUM --1n. to ft. Depth I Drive Shoe? Yes IY1 No n 
8 SCREENcJoluu.on 

Brown clav 26 26 Tvoe: Stainless Dia.: 

~ ~: Slot/Gauze 20 sla:t Length 

"Al,, .. ... ,-.. /., ... ___ 66 92 Set between l...52.._ ft. and 161 ft. -
Gravel/little brown clay 48 140 

Fittings: 

nipple - k-pac - plug 
9 STATIC WATER LEVEL 

Rlue clav /stones 1? 1 <;? i:;c; fl. below land surface 

10 PUMPING LEVEL be!ow land surface 

Sand/water 4 161 ft. after _ hrs. pumping g.p.m, 

I ft. af;er hrs. pumorrig g.o.m. 

~·-- i11 '.',ATER QUALITY 1'1 Pans Per M1ll10'1: 

i ' ' : s-~~"i"- iron (Fel Chlorides iCli 

. - . , --.... ./ / ~\ ,:< 
..... Hardness Other 

' 12 WELL HEAD COMPLETION: O In Aooroved P,t ·--- \ ·., n Pitless Adapter r:11 12 .. Above Grade . 13 Wei I Grouted? 0 Yesl] No .. 
.. ,_ O Neat Cement D Benton1te D 
-- ,, - i)epth: 

' 
, From ft. to ft. 

' I 

I 
I 

~-/ 14 Nearest Source of possible contamination 

Tvpa I '. - -· --- feet --- Direction 
•. - ' 

Wei\ disinfected uoon completion Yl Yes ONP -. --· 
15 PuMP: U Nol installed i 

Manufacturer•s Name 

Mode! Number HP -- Volts 

Pumped 4<; irnm with Length of Drop Pipe ___ h. caoacitv __ G.P.M. 

Tvoe: D Submersible 

4 in. nlun.rer D Jet D ReciorocatHlg 

usr A 2Ntl sMEET IF NEE:OEC 

16 Remarks, elevation, source of data. etc. 17 WATER WELL CONTRACTOR'S CERTIFICATION: 
' 

AOOE.D INFO if OftfLli.R.1 ITEM ,..._ qlfo This well was drilled under my Jur1sd1c1,0n and 1h1s repon is true 

1 
NO. 10 the best of mv knowledge and b£d1ef, 

I 
'C0RRECTED BY V 

GI,/ 61.5 L] 0¥,d I,. \'/~cko ff 0205 I 

• '• DDITION f!r ..J.,- REGISTEREJi.JSIN£55 NAM~ REGIST,HTION 's.;. I 

ElEVAtll]m Addces.160 Ea] :iradera-Union Lake,iv!ich,!!808 
Of PJW TO ROCK 

"'~ c - a's.'~ , "' ,, ,e\L<:A ( 
I 

3-)-26 ' 
Date I 

AUT~QRI C R!:PisESE~'l"~""-'I' ,. 
067d 1 OOtJ !Rev, 12-681 

GEOLOGICAL SURVEY COPY 



Gf.OLOG1CAL SURVEY SAMPLE No. 
-'1,:J-3 
,r DJ[JJDI I I I IDOi I I 

WATER WELL RECORD r.11CHIGAN DEPARTMENT 
ACT 294 PA 1965 OF 

1 LOCATION OF WELL._ 1....,.,,---.---------,-----'-f./l-"'G"'"-,,,,_-""W::;;;...,...-,,,_.-PU_B_L_IC-H_E_A,.LT,-H ____ .., 
C0,~nt,) _ /;~,,. ~ /' lTov.~s~~ jF1.1.,-11~,., iS8,~t1on Numbw ITo,,., N«n1bl"r IRJng•~ N"mb8r 

'ti#~ v ,, --,., •• ,,,VP., I -#1 I N,i!". 1' E~. - 1.7- A .-

D"''"??3f':I'°" ~o~nt~/,t,>'/',/~.~~ C ~ 3 OWNER OF WELL~~~/ 

/~,E) f ~ //U/:J' ~ Add,e,s J/$/ 7,?i;e-"~ , -
$1,e~t ddd!t!SS-& C1t~l ~c!I L~~tion £-r;(L,/!._ c~, 7~ t//c / )/ 
- -,:-, ";--;;"';~' ;'~--,fJ"-,,"',...=;hc.:ec;l.:.nw-'~------~S-ke-,-c-h-M-,p-,--------14 WELL DE£ ;;om/it::uU1 cy~:iy;1f:n;:lg 
--~ --:- -:- - ~ I 5 ~ Cable tool O Rotary O Driven D Dug 

I I I ~ 0 Hollow rod O Jetted O Bored O 
w - - ~- -t- -:- --[T ;::::: X / I ';7,]t,,< 6 USE:j;!]"oomest1c O Public Supolv O industry 

I I I ~ -I O Irrigation O Air Conditioning O Commercial 

-- '"1- -T - -:- - . J_i MI. ~ !-:----'-nLT~e~s.ct .::W'.'.ec.':.' ~Jod..==aeae=,==========~ 
l I t 7 CASING: Threaded O Welded O I Height; Above/~ 

' I ~ D"7' I I 1---, MILE ----I .;. . .,,. . t/c( j Surf. oce / ft. 
THICKNESS OEPTM TO __ in. to t)_ ·_ft. Deoth I Weight L_ lbs.I ft. 

OF BOTTOM OF 1"17'1 n 
STRATUM STRATUM in. to ft. Deoth I Drive Shoe? Yes 1,f" I NO 

FORMATION 2 

//,,//7,")<J ~, b' b ' 8SCREEr /1-/J .e;L" 
f..-=~~~'1------·--,----~-f:-'---------+-------,f------;;-, Tvoflt:7..?~~,fj/~ Dia.: ---,,,~~·------,I 
~ _ 1, ,vtf/£G et 3 ' / t,/' Slotl&.n!Te /.I, 2/"th __ ,.,. ___ , 
W~ ,. ~ ~, Se1 between~,,". and;? ft. 3 / /? ""' ' 
~ 1 $";: _ _ (I 5b ' 7 O Fittings, /r,' /~ I' 

1
,, V -;; . ' ' 

9 STATIC WATER LEVEL 

_?-:.r 
.._.. ..- ft. below !and surface 

f~v~ ..:2d--r~ +, I su, '0 PUMP! NG LEVEL below land surface / r, 
:R 7 ,:2 (::? '-" 

__...~ ft. after hrs. oump1ng ----- g.p.m, 

I 

I h. after hrs. pumomg g.o.m. 

I' , WATER QUALITY In Pans Per M1ll1on; I 
I Iron {Fe)----- Chlorides iCII ---------' 

I 
Hardness Other 

12 WELL HEAD COMPLETION: 

.ffl Pitless Adapter 

O In Approved Pit 

J:fi 1 2" Above Grade 

13 Wei I Grouted? 0 Yes ~ No 

O Neat Cement O Ben1on1te O ----------
Der.th: From ft, to ft. 

1 

l-------------------------f------+-----l14 Nearest Source of possible c.ontamin~ 

"'J'S- feet .///. Direction --,'-=----"-'---=----Type I 

Well disinfected upon comoletion -B'.J Yes n No i 
15 PllM?· r,. _ . , .r 

: 1 1 w,,·~i.;:J" /,--.-j ,u:e;_. -
!~-------------------------1----+-----I Manufacturer's h~e · =::::::z:-- ·· ' - ,.... ~ -·/ 

I 

i 
I 

<.!SC A 2ND SHE.ET IF NEEDED 

MoClel Number '///:: 7 HPzi2vr,.s .,,::,--:;,(,) 

Length of DroP Pioe-9'~ It. capacity .L G.P.M. 

Type: H:f Submersible 

O Jet O Reciprocating 

16 Remarks, elevation. source of data. etc. 

AUUfO INro BY D~tnR. ITEM N(L ~ 1?"1 
"CORRECTED s, / 

Cw 1Jf ••ADDITION BY:._..., 

[L['V.'.TION 

~ DEPTH rn Rlll:I\ 

(.;F()L()(.;l("'.AI . C:l li:VFY rnPY 

I 

r, 



GE~'tOGICAL SURVEY SAMPLE No. 

1 LOCATION OF WELL ' 
!

Twp. J,. 
""'t .,.,- ... ' I 

2 FORMATION 

I lfJ,_/ /'./., -~ 
• #h I ,I - - I 

' 

I ' /, ~ n/, ,, . , , 

I ~,I/_ r:. ~~--t7 
' . - . 

I 

·<-·-~ 

I 

. 

;)v·i-/ DJuJDI I I I IDJI I I I 
WATER WELL RECORD MICHIGAN DEPARTMENT 

OF ACT 294 

THICKNESS 
o, 

STRATUM 

7"" 
7 

J] '7 
' 

t, 

PA 1965 
PUBLIC HEALTH 

Frciction !Section No. 

?!'r'' s~ v. S.E v. f:< o . 1•'"•· I 
Nii. R 7_,.::=E1w.l 

DEPTH TO 
BOTTOM OF 
STAA TUM 

? r, 

'1 7 

I f"li . 
/ 9/J 

' 

4 WELL DEPTH: (completed) 

' "'! /) ft. 

5 Cable tool ,..., 
_ Hollow rod 

O Rotary 

O Jetted 

Dote of Completion 

Dou, 
D 

6 USE,~ 

D 

Domestic: O Public Supply 

O Air Conditionirig 

O Industry 

Irrigation O Commerc:ia! 

Te,.t Well D 
7 CASING, 

Diom. Threaded~ Welded O JHeight: Abaye/Below 

__ ft. Depth lsurfoc:e/Z .,...C~ft, 

1
1
Weight I [ lbs/ft. 

!/-in. to 

J1 
__Jt, Death ·Dr!YeShoe?YesMNoO in. to 

8 SCREEN, 

Type:, ~..t':1:1~ Dio.:_..,r,1--''------i 

v / .,..., .JJ "' Slot/Gou:r.e,_-,,'-'lL<-----Length_~-r,_ _____ , I 

I 2'° ft. and f r • 
Fittings: e-'I _ _ 

• ) J - •• 

9 STATIC WATER LEVEL• 

f'6 it. 

'/}'../ r- ;J?. 
I 

'-?~ ft. be!:w !:and =::.:rfcc:e 

10 PUMPING LEVEL below lar,d surface 

P: a ft. ofter--..l-hrs. pumping_~,,-t~f" __ ..,..g.p.m. 

'?C, I ..,c;r~-L-__ ,ft. after-.-hrs. pumpin~,-_____ g.p.m. 

11 WATER QU.A.LITY in Ports Per Milli,::,n· 

Iron (Fe) ______ Chlorides (Cl)--------1 

Hardness _____ _ 

12_ WELL HEAD COMPLETION: 0 In App!oYed Pit 

!Pl Pitless Adapter rr1 12" Above Grade 

13 GROUTING, 

Well Grouted? 0 Yes JiQ. No 

Material: 0 Neat Cement 0 _________ _ 
Depth: From__ft. to __ h. 

14 SANITARY: 

Nearest Source of possible contamination r 
- - - ,,..., j "T"' 
~feet ~Direction..!) v/l'~:/H:1'.: e Type 

Well disinfected upon completion IJ?1 Yes O No I 
I 15 PUMP, tJ..; / / 

1------------------------'l-----f-----, ManufaC"turer's Nome,,,<~:,,.a,..e,•<,
1<.<.& ... ha.---~----

Model Numbu //,/;..' /fw Ji,'/ ,' 2._. He _ __,;~::.:----

16 Remark,:, elevcition, .source of dato, etc. 

/ 

70 100M 6-66 

~ 1_'/D 
C v qc'5 

Length of Drop Pipe¥-¥-ft. copoeity-t.o-G.P.M. 

Type:~ Submersible D ----------,1 

'O Jet O Reci ... rocoting 

17 WATER WELL CONTRACTOR'S CERTIFICATION: 

This well wcs drilled under my jurisdiction end this report is true I 
to the_ bes_t of my knowle1e end belie!. 

a+~1. 1t JL-w,,/w.J~ a 3 2 r I 
Add, .. :'i'iL'id'~'.:;:~·id~;i·z:~, , _ 

; / ,_ ) I ,! I . 1 'I ' 7 h 
Sigl'led~ LL~o1J/,'~··f/bc...-" 

UT'10RIZED REl'R~Sl:NTATIVE ;' I • . I 



GEOLOGICAL SURVEY SAMPLE No. 

JD- 5 [DDJDI I I I 1[01 I I I 
WATER WELL RECORD MICHIGAN DEPARTMENT 

ACT 294 PA 1965 OF 
1 LOCATION OF WELL I PUBLIC HEAL TH 

!'-::--- -- --- -- ---- ------- ~ 

County 
ITowns~y~; 

l Fraction 
1Sec20 Number lTown lum::;~ I Range7um::~. 

0: .. KL -\l\J) sa_ SW I,~ SE!4 
Distance And Direction from Road Intersections 3 OWNER OF WELL: 

600 1 E. MARTiliD;;.L"' ROAD ON N. SID;;; OF JOE SAV,YER ~ 

10 .~IL,. lW,c.D Address 59550 10 .::.ILE ROAD 
Stree1 address. & City of Wei I Location S.Al,:E AS Oi\NER ::lOUTH LYONS, :.iIC ,iIG A.N 

Locate with,_ "x·· in section below Sketch Map: 4 WELL DEPTH: (completed) Date of Completion 

i . ' 53' 4--12-72 I I "·~ ft. 

,,_.1 __ 1_ I 
5 CJ Cable tool D O Driven O D,g I I 

-1-- Rotary 

I I I O Hollow rod 0 Jetted D Bored 0 
w ~ _ ...J ___ ..).. - -1-- _ 

T 6 USE:~ Domestic 0 Public Suopty 0 I I I Industry 

I I I O Irrigation 0 Air Conditioning 0 CoTIYnerc1al 
1- - -1- - T - -1- - - J: Ml. 

nrest Well 0 I I I J_ I ' ' 7 CASING: Threaded III Welded O I Height; Above/Below 

I--, s 
~ 

Diam. 
MILE I Surface 1 ft. 

THICKNESS OEF'TH TO 
4"--in. to 5.3,.....tt, Depth [ Weight ll fbs.lft. 2 FORMATION OF BOTTOM OF 

STRATUM STR,..TUM in. to ft. Depth t Drive Shoe? Yes f'i'I No n 
TOI' SOIL l l 8 SCREEN: 

Typ" POLYETiiELEHE Dia.: !" 
SAllI)Y CLAY 11 12 Slot/Gauze 10 Length 4-1 

Set between~ ft. and 5:;i ft. 

MIXED Ssli.~D Alffi Gfu1.ViL DRY 33 4-5 Fittings: !'AC.KER BOTTOM ...ND MldC, 

,i,,T:h:R S.lliD 8 53 9 STA40WA1t.11 LEVEL 

--·- ··-· tt. below land surface 

10 PUM4i LEVEL belo4 land surface 
15 

ft. after_hrs. pumomg g.p.m. 

I It. after hrs. pumping g.o.m. 

! 11 WATER OUAL!TY ,n Parts Per Million: I 

I fron (Fe) Chlorides 1CII 

Hardness Other 

12 WELL HEAD COMPLETION: ~ In Aooroved Pit 

n Pitless Adapter . 12" Above Grade 

13 Weil Grouted? 0 Yes O No 

D Neat Cement O Bentonite 0 
Depth: From ft. to ft. 

14 Nearest Source of possible contamination 

_12_teet ___ Direction s. Tank Type 

Well disinfected upon completion r,(yes 0No 
I 

1 5 PUMP: 
ilN-ct,j~J.Ad ............... I 

I 
Manufacturer's Name 

..i:1..::. i't ,i;; U.w.J:' J:i U:.1.: INO T .,~LL.1:ill 

Model Number HP Volts --
Length of Drop Pipe ___ tt. caoacitv __ G.P.M. 

Type: O Submersible 

O Jet D Reciprocating 

USE A 2NO S~HttT IF HEEDED 

16 Remarks, elevation, source of data, etc. 17 WATER WELL CONTRACTOR'S CERTIFICATION: 

I ·, This well was drilled under my jurisdiction and this report is true 

-· [;' D?1'L...i-.:. qSO to the best of my knowledge and belief, 

#0248 ',_.-. H OB~.::LT.:; Dr~ILLI11G C 0. I ·--"-.... i.t..... 

. ~ ,' ;..;,; i3!, G vq 1c REGISTERED BUSINESS NAME R£GISTRI..TION .. C . i 

r 
47~0 

i 
Address ;:;. '"'• ~6 .Pille kn e v 48169 ./£ 0 . ··. '1(!;, fro ,,) II 4-15-72 Signed _.,d_.&f/. , . -¢'- .~' - ; -f::...Lte -067d 100M (Rev. 12·681 

I/' 



J 

TMICKNES5 DEPTH TO 

2 FORMATION . 
OF BOTTOM OF 

STRATUM STRATUM 

~,. hf 

,Y' /;/' 
.£k I 71"l 

, 
. 

b 
r 

7&-' 
tf, ,fc/ 

I ti 

CDLTIDI I i I ICDI I I I 

"· 
Dall:! ol Completion 

7-.P/- 7tf 
O Rotary 

D Jetted 

0 
0 

Onven O Dog 

Bored D 
6 USE: ,0_ Domestic D Public Suoply 

O Air Conditioning 

nTest Well D 

0 
0 

Industry 

O ltngat1on Co11Y'nerc1al 

7 CASING: Threadedr.;;f WeldedO I Height: Above/~ 
Diam, ~ I / 
, / ~ l'I/' I Surface ft. 

~Y._,n. to ~ft. Depth J Weight LL_ lbs./ft, 

1n. to ft. Depth 1 Drive Shoe? Yes !:Pi No n 

9 STATIC WATER LEVEL 
. 

~o ft. be!ow land surface 

10 PUMPING LEVEL below land surface 

?o ft. after 2---hrs. pumping ---=?c...__o ___ g.p.rn. 

ft. after hrs. ourno,ng 

11 WATER QUALITY'" Pans Pe, M,'1,oo, 

Iron tFel ______ Chlorides :c11 

Hardness Other 

12 WELL HEAD COMPLETION: 0 In ApprGved Pit 

c;:.f Pitless Adapter lvl 12·· Above Grade 

13 Weit Grouted? 0 Yes .eJ No 

g.p.m. 

O Neat Cement O Bentonite O -----------1 
Deoth: From ft. to h. 

l
e, ------------------------+-----'+-----,14 ~.:::·:;:Ess~~.':,:,::"_m_,~~~·2t~,o.,c;""c:c::..:==~·~·--Tvoe 

·Well disinfected uoon completion lv1 Yes O No 

1 

i 
I 

USE A 2~D S~EET IF ~EEO£D 

16 Remarks, elevation, source of data, etc. 

f"OCO fHfO BY ORIUER)TEM NO. 

1Cl""'fC1EO ~y · / 

t·ol.tKHTlON BY/_.,;"' 

;t(\'ATION .f:; 

r-PTt4 TO Rflf';( If'. 
D67d 10::ir.: !Rev. 1.2·68i 

, '- q 1,0 

cw·i!c' 

" U Not 1nstal1ea . 
,-. /,' ... ",·/ ,._4/} -

Manufacturer's Name \. :7(:-~ /,,!/ £7.-0:7(......:,( 
7. 3/ ) 

Model Number ~,C 7 HP ;2'JL Volts L-- ;3 Q 

Length of Drop Pioe~f1. caoacitvftG.P.M. 

Type: ~ Submersible 

D Jet O Reciprocating 

17 W~TER LL CONTRACTOR'S CERTIFICATION: 
Th1s w I as;:riill d under mv 1uris.d1ct!C\f' and this repo<l 1s 1rtJ~ 
tot b 1 of m now1edge an~ bela<.'f. r 

, , /2./ ./Z.,(,4--(Y? 0 / o ,r 

r.el"\I nr::1r ld <::I IPV"Y rrtDY 



GECLOGICAL SURVEY SAMPLE No. c =1 

Locate with. "X .. 1n section below 

I ' 
I I I 

c._J __ I __ 11--" 
I I 
I I I 

wi...-~-·-t--:-- T, 

I I I 

2 

i 

I 
I 

r 
I 

I 

l...--1--T--1--· j,MI. 

I I I I 
I I I _l_ 

FO,af'TION 

ITJOJDI I I I 1001 I I I 
WATER WELL RECORD MICHIGAN DEPARTMENT 

OF ACT 294 

Sketch Ma'{I 

' 

THICKNESS 
OF 

STRATUM 

PA 1965 
PUBLIC HEALTH 

I 
Fraction _ ISect~n Number [To""'n N. umber I Range Number 

IJEv. $ E \\ l iL: '• ,,., 7' la , NiSI'. 7 E'W, 

OEPTH TO 
BOTTOM Of' 

STRATUM 

3 OWNER OF WELL/, _·/..IJ / J , 

4 WELL DEPTH: (comoletedJL/ Date of Completion 

)? ft, 7-17- 67 
5 a Cable tool O Rotary D Driven 

O Hollow rod O Jetted O Bored 

6 USE: 6a.oomestic O Public Supply 

O Irrigation D Air Conditioning 

nTest Well O 

0 
0 

O Dog 

0 
Industry 

ConTnercial 

7 CASING: Threaded ,1:8.. Welded O I Height: Above/8"""""'"' 
Diam. I / 

£in. to 

I Surface ft, 

lift. Depth I Weight ~lbs.lft. 

in. to ft. Depth r Drive Shoe? Yes C0 No n 

9 STATIC WATER LEVEL ,,-
/._J ft, b"!ow lal'!d surface 

10 PUMPING LEVEL below land surface 

2a ft. after ..2.hrs. pumping __ b""'--- g.p,m. 

ft. after hrs. pumoing g.o.m. 

111 WATER OUALJTY in Parts Per Million: 

Iron (Fe)------ Chlorides (CII ----------

Hardness Other 

12 WELL HEAD COMPLETION: n In Aoorov~d Pit 

i.7"i Fit!ess Adapter n 12 .. Above Grade 

13 Well Grouted?~Yes O No 

O Neat Cement ~Bentonite O ----------
Depth: From ft. to t,, 

14 Nearest Source of possible conta,tion_L2 , 
l--~~~~~~~~~~~~~~-+~~--1~~----, ~.- -~~~--,~-P:-~-""-~-

,£:::d_ feet ---- Direction _..,. Type 

Well disinfected upon completion fv"l'ves O No 

i 5 PUMP: ~No(_ilistal led 

Manufacturer's Name ,ljo,_·d,,~,~~~c«S...=----------
1-------------------+-----+---- Model Numb,'2/4'X 4:'.'.tJ ,,-t} H,.J,,s ~ts /( ,,-

Length of Drop Pipe2L ft. capacity _:;;;i_ G.F.M. 

US£ A 2NO S),1££,. IF N££0£0 

16 Remarks. elevation. source of data, etc. 

;,: ,. 
L': -

D67d lOOM IRev. 12-68! 

--- ,.... ~ ;r,('-r, 

,,.,,, qJO 
(;},,/ q IS 

T;rpe: Jg! Submersible 

O Jet O Reciprocating 

17 WATER WELL CO;N~TRACTOR'S CERTIFICATION: 
"is, w~!I drill nder_.J1\)lf1urisd1ctl,(fy an_O·~h1s reoort is true 
t~e b , r.i~. _.1e~/Alid belief( l j _c- - L / -A . . - J; - t7o., . - l..ll, - \ d ,-

REGISTE"I'.,/: 9USIN[y NAME ~ • _llREGISTls.1.TION NO. 

- (,0 " .f ti? / . - //_, 
Address;·~~ · -- 1 • 

Siond ( / 1, ( }j,. k Date 9 - / - (o9 
vuTHORIZEO REPRESENTATIVE 

l"""Cr'\I l"'\,...I,... 41 ("I ll"l\/l'"'V ,-."nv 



GEOLOG!CAL SURVEY SAMPLE No. 

,Jr-; [DDJOI I I I 1001 I I I 
WATER WELL RECORD MICHIGAN DEPARTMENT 

, , i, (\ \Sf. ACT 294 PA 1965 QF 

~~CAT_I_O_N~O_F_~W~E=L=L~-'-·-,-;~-~"~-~-:'.'::-~::::"~~~~~~~-,-~~'.':'"~~~~~~~--,,--.,-...,.,,--P-U~B-L_IC;;_H_E~A~L~T-H--.,....-,.~-. 
Countv ·Oa.klan·'i 1Townsh10Ly;h I Fr~.c~n / 1Sect1on Number !Town ~~umber !Range NumOer 

Distance A.nd Direction from Road Intersections 

Lot No. 102 - Woodside Acres Sub. 
22914 Sandm St. 

Street add res~ & C itv of Wei I Location 
Locate with ··x .. 1n section below 

" I I 
I I I 

~-1--:--:--
Sketch Map: 

I I I 

·~-1--t-~--- 'T 
I I I 

- --T--1-- tMr. 

2 

I 
I I J_ 

I . ' 

FORMATION 

Yellow sand 

Sand, gravel and water 

Yellow clay 

Gr,.vel, clayey 

Sand and. gravel 

!:'Pf("' '".1~., 
·,11..JJ ;·H .. LLi.J 

r, I I~ -

... , '-"-·-L j t._1;,.,t ~CHVTI :1-· 
??nnn q · . , _ . _ /l / J -... • ~ -

THICKNESS 
OF 

STRATUM 

/(} 

y 

="""' ''7L' Non !Wille, Mic 
R"' Mn ---- f ·· · ,I.~-, ? 

Lf<[,,«:10-,<W'•, Q_ 9 I ws. 7 E/W. 

OtPTH TC 
BOTTOM OF 

STRATUM 

16 

26 

28 

51 

58 

3 OWNER OF WEl.L: 

Guido Kiefer, 
Ad''"" 37021 Bristol, 

Livonia, t,;i ch. 
4 WELL DEPTH: (completed) Datt:: of Comolet1on 

58 ft. 8-1- 70 
5 K] Cable tool D Rotary O Driven 

O Hollow rod D Jetted D Bored 

D D,g 

D 
6 USE: ~Domestic D Public Supply D Industry 

D Irrigation D Air Conditioning D CorTYTiercial 

nrest Well D 
7 CASING: Threadedf] Welded D I Height: Above/Below 

Diam. I 
! Surface ft, 

.l!_in. to __ tt. Depth l Weight ___l.l_ lbs.I ft. 

in. to ft. Depth 1 Drive Shoe? Yes fr! No n 
8 SCREEN: 

4 
Dia.: ---~-------1 

h. 
"i would Type: W re 

Slot/Gauze J 8 Length 

Set between ___ ft. and ____ ft. 

Fittings: 

9 ST AT1 C WATER LEVEL 

11 ft. below \and sudace 

10 PUMPING LEVEL below land surface 

---- ft. after_ hrs. pump mg __ .:6c;o:___ g.p.rn. 

f1. after hrs. pumo1ng r,J.p.rn, 

111 WATER QUALITY 1n Parts Per M,ll 1on· 

!ron (Fel ----- Chlor1oes {Cll ---------1' 
Hardness Other 

12 WELL HEAD COMPLETION: n 1.., Anncnv,,~ P,r 

'l,o' Pit less Adapter fit l 2" -~b~ve Grade 

13 Wei I Grouted?f] Yes O No ' 

O Neat Cement D Bel'ltonite o AquaGel 

!. "· f_ ·n.,. __,,-, Depth: From ft. to 

'. / /J 14 Nearest Source of possible ccntarn1na11on 
'-------~---"------'--~'----"--"----'-----'------' 

ft. 

7 y 
' 

___ feet ___ Direction -,-~-------Type 

Well disinfected upon completion ".fi?1'yes nNo 

I I 'i 5 PUMP n t.i.ot 1nsta~ed / /': "'-.....tt 

'----------------------+-----+------< Manufacturer s Nz"l! -';".:( <::::. rl '\,) Cf ~I: r· / ....... 

USE A 2NO SHEE'r IF" N(EOEO 

16 Remarks, elevation, source of data, etc. 

D67d l DOM (Rev. 12·681 

I Mode! Number'-q O Q k' //HP h"~lts ;2. 3 CJ 
Length of Drop Pipeaf1. capaci ::::t2'...G.P.M. 

Type: .,g( Submersible 

/ d Jet O Reciprocating 

17 WATER WELL CONTRACTOR.$ CERTIFICATION: 
This well was drilled under my iunsd1ct1c>n and this report ,s true 
to the best of my knowledge and ber1ef. 

Wa···-e · w Cl ~'""'Ool 0111 
REGISTEF!EJ 8USl'IESS "IA•AE REGISTRATIO'i 'iO. 

Address /l\T,., -• 1.- --; 1 1 -

Signed ~2/. /#-%!///_- Date ~Cl,__-_.,_L,,_l ___ ~/_L _ _, 

_ ... _. ---·- .......... ~, ... ,, 



GEOLOGICAL SURVEY SAMPLE No. 

I LOCATION OF WELL I 

I 
T ":!;j) 

t'"},,l,() 

;;r-3 DJUDI I I I IDJ~I I----'--' 
WATER WELL RECORD 

ACT 294 PA l 965 
MICHIGAN DEPARTMENT 

OF 
PUBLIC HEALTH 

I 

Fraction !Section No. Town IRonge 

A.fl...,/} /;10,AJJ,.)•,,Sf,,J•., ;;._q / N* 7 
I 

~/)', i 

5 

I 

01.,onco ~nd ~~,ectloo•f:om Rood lnt•,;';1;00, . , ;_ ·, 

'(._. '..; ! :>', J / ';' I r'_i..,.. \ __ .vf:,~ \J....~'-,-''-' 
.... rJ. ,:-f;· ·~ i /~-,-...._ ~ 

!OWNER No. I 

Street '::;-ddr.:s'5 & City of Well location 

2 FORMATION 

!) 7:,, 
- I - r 
i '·, - .,I I ...._· JAi !1 ,,.-;-, ;, . \. 

() 

16 Remarks, elevation, source of data, etc . 

THICKNESS OEPTH TO 
OF BOTTOM OF 

STRATUM STRATUM 

,; 

/) I !:, 
•' - Lri ) ':) 

!:)£ LL 
' 

J !? IO 
, 

7-,-, 
4 WELL DEPTH: {completed) Dote of Comp-/etion 

, 

A-,:;,- h. //)-1</-f,,,9 
5 ~oble tool. O Rotary O Driven Oo~9 

D Hollow rod D Jetted O Bored D 
6 USE, ~omestic:. D Pub:!ic Supply O Industry 

0 lrrigotion D Air Conditioning D Commercla I 

0 Test Well D 
) CASING, 

Diom. Threaded W--Welded O :Height: Above/Below 

__ ft. Depth \surface / ft. 1-in. to 

)Weight lbs/ft. 

~t. Death 1Drive Shoe? Yes0No0 --in. to 

.r~,Q 
Slot/Gouze_~~==-{)=----Lctngtl,. _______ _ 

Set between ::,- { ft. and 
, 

,· t, ft, 

Fittlo;o, I-' Q 
\ ,/' ~ "' () I .! 

9 STATIC WATfjl LEVEL 

f fj ft. be!aw !:md surf!l.Ce 

10 PUMPING LEVEL below lond surfoc:e 

'°j D ft, after__l_hrs. pumpin9 ___ 7°,.__.=lJc.\ _ _gg.p.m. 

_____ ff. ofter--hrs. pumping.... _____ g,p.m. I 
11 I.YATER QU.AL!TY ir- Pc·~! Per Millic!1: 

I ~::d:::'. ______ Ch!orides (C1) ________ 
1 

12 WELL HEAD COMPLETION: 0 !r, Approved Pit 

~tJess Adapter O 12" Above Grade 

13 GROUTING, 
Well Grouted? 0 Yes O No 

Material: 0 Neat Cement 0-----------1 
Depth: From__ft. to __ ft. • 

14 SANITARY, 

Nearest Source of possible contamination 

___ feet __ Direction Type 

Well disinfected upon completion 0"" Yes O No 

}5 PUMP, -,f </ i, 
Manufacturer's Nom~ ,{;;. ,1'1-·u Y C:J.~ 

Model Number ! I 1 ... tJ ""':'°L./ J .2.. HP.:_~Y_,.>--::~---
Length of Drop Pipe~ft. copoi::ity....J...12..G.P.M. 

Type: ~ubmersible O 
O Jet O Redcirocatlng 

17 WATER WELL CONTRACTOR'S CERTIFICATION: 

.ADDED !NFO. GY DR::..LER. lTt.i,i NO. This well was drilled under my iurisdiction ond this report is true 
to the best of my knowledge and belief. 

Cw 110 . 

Ii.) ( {. \ //' .,) ·' . /""",,VI/' / / I ~' / 

\A_~ 'jf~r.,,i~,f ·:~:;~"\": i \;J ,[) ~;lS~jllTION NO 

Addf. .. -;···' -;-+' J,,-r,-6 I,,,.,., l>,d,. 
,. ,,,'}1 ., I ., a I"'' 

Sl9ned :, •. l..-- Cd, ! · \ (Jdi'"t1 ·~te ! / ..... -r - Y 
.t.liTHORU;EC REPRESENTllTIVE " • I . ! 

D67D 100"-'! 

r.:i::n1 rv:1r,, 1 c:11rvr:v rncv 



GEOLOGICAL SURVEY SAMPLE NoJ ______ ~I 
r~,-·~ r 

;zr-Y 
WATER WELL RECORD 

DJOJDI I I I IDJI I I I 

I 
' ' I 
I 
I 

I 

I 

A CT 294 P 1965 A 
MICHIGAN DEPARTMENT 

OF 
1 LOCATION OF WELL I PUBLIC HEAL TH 

Co<an~ ,.,,/,) !Township Nam,,: IHG:.s ll.J' s,, 1. 

ISect,on -~umber lTown Number I Range Number 

6f-a .-; -, - c/'jr . I Nilf. ? Ei,J. 
' I 

D~:;) A;d~~,ec~VRo:ute,:ections 
v 3DWNER0FWEl~ ~ 

~f_ - Add,ess ;J::}) / :_.- ~ ~ . 

Street address & City of Well Location~ ~f:_ 
Locate with ··x .. in section below Sketch t.13P: 4 WELL DEPTH: (completed) Date of Completion v 

" $'o "3 - .::z..:, -- ;,, I ' ' I I I ft. 
,.._..1 __ 1_ I 

~ 
5 ~Cable tool 0 Rotary D Driven D Dug I I -i--

I I I ' - --" O Hollow rod 0 Jetted D Bored 0 
Wl-.--1 .j_ I 

T 
6 USE: [8.oomestic 0 Public Supply 0 Industry 

ef I 
I I D Irrigation 0 Air Conditioning 0 Corrmerc,al ..__-1_ -T--1-- i M! • 

j=iTest Wei! 0 I I I J_ I . . 7 CASING: Threaded 8--welded O : Height: Above/ee.-. 

I---, Ml
5
LE .--! Diam. 

I Surface / ft. 

THICK~ESS DEPTH TO ~in.to 3-.fert. Depth I Weight _d_ lbs.ltt, 2 FORMATION OF BOTTOM OF 
STRATUM STR.t.TUM in. to ft. Death t Drive Shoe? Ye.,J;iO Non 

~-
_// 8 SCREEN: 

~ 7'" 'ta /..) l.J -:, 3/<./ Type: Dia.: ~ 

Slot/~ /8 Length ~ 

Set betweeµd -',,'" -;; -;.· ~nu: c;'I I\ \n r-i~ Fittings: . , c.;(' ~. 
t-') ~ I . ! I . c::. [1 v j' 

JUt~: ,~'J. ~ 1 __ : \~; L.'. u 9 ST.A.TIC WATER LEVEL _,_ 
/{J ft. below land surface 

10 PUMPING LEVEL betow land surface 

APR 5 19i /l( ~ /: ft, after _...::::._ hrs. pumping g,p,m. 

·- . :- -:c 
' 

ft. after hrs. pumping g.p.m, 

-· 11 WATER QUALtTY in Parts Per Million; 

Iron (Fe) Chlorides ICII 

Hardness Other 

12 WELL HEAD COMPLETION: O ln Approved Pit 

D'l Pittess Adapter n 12" Above Grade 

13 Wei I Grouted?,[1 Yes O No 

O Neat Cement O Bentonite 0 
Depth: From ft. to ft. 

14 N_,.e_arest Source of possible c_onta~t~on *-
;jLJ feet J:S Direction ~--.;.../_ . .:::::: ... Type 

Well disinfected upon completion ~es QNo 
15 Pl~'~.~P: ,..., /) 

u. NO'! 1ns.tifl1E:rn 
' -- I/ 

Manufacturer's Name 1--~"'--J 

Mode! Number/ l>7 Po.3_1 HP L'.'.$'volts J.::, 0 

Length of Drop Pioe e::J-.Sft. caoacitvLc:..G.P.M, 

Type: S-Submersible 

D Jet D Reciprocating 

I \".N'. ~ 
US[ A 2;-ID~.E#-'1F NEEDED 

16 Remark~, ~)~tl't:111, source 6f data, etc. 17 WATER WELL CONTRACTOR'S CERTIFICATION: 

-· '., .. ,. 
A- 1)1 ThisiJips d,i~"'I ""'~;Jl•isdocti;"'··acd '.'.)'' ,epo,i is""' ,·.-

~,e ,e :,Pf m; klawledg' ~·~bel~_ef/ l -
, ':', '?iit q/1 ' '/ Gw . ·-..1-....,, ~ ,_.,-(,.(_ :v.,.,__ .... ---·:. c..o " __ ,1,,,,_~ - l.. ::,,,' -· 

REG~~ BUSIN~ NAME_.-... 7 .·/ REGISTRATION kO. I . #; , 
- ,.. \\\'~ \• 

:::_.~\ ) - . _,.:, /) f," Address -"'-. ·.._ .-, 
••"''-'.) 

Signed

1

~ 

. 
~ {/, 

Date 3 -J&-7/ 
D67d 100M (Rev. 12·681 

.r ., TK U O RIZED i'1EPRE5ENTATIVE \ 

i 
i 

i 
I 



G:'OLOGICAL SUR\!EY SAMPLE No. 1 
f LOCATION OF WELL I r~·:~-: .J r 

<5;1( I.a lv'd 
1Town2!P;;;~ 

01s1anr::e And Direction from Ro.:id 1ntersectiOns 

~?.;;J.oo 5c7Ndrt?. sr: 
So v r >.. '- 'j()rJ, l(Lf 1c...J.. 

Street addrtiss & City ot Well Location 

)1-S 
WATER WELL RECORD 

[DuJOI I I I 1011 I I I 
MICHIGAN DEPARTMENT 

OF ACT 294 PA 1965 
PUBLIC HEALTH / 

1

Frac11on 1Sect1~~mber ITown/Number IAange Number 

s e i,,IVtd '• 5w·. '7'- 1 Ny, -J E '1', 
3 BWNER OF WELL: / • /" 
/\lef'i"Y'- l/tgot.c2 ·-t..d'.6/,vCT. (.. C, 

Add,ess 37 0 z.' a ..... t Si"c:> I.. 

/.. I Vo~ I a' ;..,,{ IC A C/ f /5<-{ 
Loctite! ,-.·1th,."X .. 1n sect1on below 

' 
Sketch Map: 4 WELL DEPTH: (completed) Dat~ of Comple11on 

I ; l 
,..._J __ 1 __ 1'--

I I 
I I I 

w~-~--7--:--- ET 
I I I 

1---1--T--i-- {Ml. 

I I I J_ 
I ' ' 

2 FORMATION 

l?r. 
P,). ue 

THICKNESS 
OF 

STRATUM 

DEPTH TO 
BOTTOM OF 

STRATUM 

57 

ft, 3- /2-1! 
5 (B'"cable tool 

O Hollow_1.od 

O Rotary 

D Jetted 

O Driven 

O Sored 

O Dug 

D 
6 USE: !!rbomestic O Public Supply 

O Irrigation O Air Conditioning 

nrest Well D 

O Industry 

D Commercial 

7 C~SING: Threaded~ Welded D I Height: Above/Below 
Diam, I 

,...) ! Surface ft, 

!::L.in. to ~ft. Depth \ We1;,ht _J_j_lb':::_1/. 

in. to h. Depth I Drive Shoe? Yes ~o n 
8 SCREEN: 

TyoeSrawl .. ;.s. \'kl.a,,., __ Lf~~'~'-----., _ ..,, 
SI ot/~ __ _.;:>.._CL,,_ ___ Length ~ 

Set between~ ft. and '-8 ft, 

$', A . Fittings: • 

j<J '/IV.IDDi_ C 
9 STATIC WATER LEVEL 

JC ft. below land surface L_~~~~~~~~~~~~~~~--+~~----,,--~~-+-~'="====CC~::.:.=--=:::.:::::.=:::._ _____ ~--~-1 
10 PUMPING LEVEL below land surface 

I 
l 
i 

7 ""- SD 
• ft. attE!r ~hrs. oump1ng ----- g.p.m. 

ft. after hrs. oumorng g,P,m. 

11 WATER QUALITY ;n Parts Per Million: 

Iron iFel _____ Chlorides ICIJ ----------ii 

Hardness Dthe, LI!(/ K ;Jo w rJ 

12 WELL HEA~OMPLET!ON: O In Approved Pit 

~tless Adapter n 12" Above Grade 

13 Well Grouted? 0Yes ~o 

O Neat Cement O Bentonite O ----------
Depth: From ft. to ft, 

14 Nearest Source of possible contamu·n tion J e-----------------+-----t-----, . Al,( ,'1/o,v ,.,, 
feet Direction Tvpe 

Well disinfected uoon completion (S'(es O No 

1 
15 "''-

1
'.~P: 0 Not installed I 

1------------------------t-----+------I Manufacturer's Name ~J7~~~-A'.f~~i_A.1.,._-<1t~-------
Model Numher 6700 HPI/._Vo!ts 2 5~ 

I 

I 

USE A 2ND SHEE'f IF" NEEDED 

16 Remarks. elevation, source of data. etc. 

: I:,,, Ii.,. 

067d 1 OOM !Rev. 12 68) 

Length of Drop Pioe.!::l..£ft. caoacity /Oa.P.M. 
Type: ~mersible 

O Jet O Reciprocating 

1 7 WATER WELL CONTRACTOR'S CERTIFICATION: 
This well was drilled under my jurisdiction and this reoort is true 
to the best of my knc,.wledge and bjl_i~f. Q .. ' / '{ J 

Wi-i1T,c,(1Jv-c. L,7K~ wci1,_ ..-,iL,,...,,. 0 

Add~::~sT~: ~s1;s~;E /J;j, ~ T Mp r CRE21;~;;~ )?1;~ Ji 

Signed >4!/ ,(? _!;!;;;1 { Da>e <./· ;2 'i( · 7 { 
AUTHORIZEO REFRESE'-TAi lt,4 j/ 

r.:i:r,1 r,r.:1r fl I ,1 IRVJ:Y rr,py 



...:.. GEOLOGICAL SURVEY SAMPLE No. ! =1 
~----~ 

~JCl 2 '' !975 
1 LOCAT,ION OF WELL I 

C,JJ~,J/1. ,ti !1ownsh1p Name 

L 
~s;~~d;rec~ 
Street address & Citv of Wei! Locatio ... < .... _. & 

WATER WELL RECORD 
ACT 294 PA 1965 

CL JJ D ~I ___,__,__,\ I [I] I I I 
MICHIGAN DEPA.RTf1~Ei·iT 

OF 
PUBLIC HEALTH 

yo f'J 
IF, ,,c 1,c,n 

1.4 Nf1 0 NE,, 
\Se,·t;;umber ITu.-.r, !11m:~~ i Rctl'Q'.? Numt,c,r 

I E-aif. 
3 OWNER OF WEL..6- J.3. 

--- A -
,,, 

fl. 
Address ~ =-Ju s:;,::z .. ~ ~· . Loc,ne with .. X .. ,n section below Sk:etC'\!f3P: 4 WELL DEPTH: {completed1 Date o1 Comolet,on .. 

' i ' /oc /o- :) -'"}-$ -I I I . • (}/} 
tt. 

__ _1 __ 1_ -:-~ ~ 5 ~ Cable too! D Rotary 0 Driven O D1Jg 
I . I 

I D Hollow rod D D o_ I I Jetted Bored 
w --1-·-+--l--~ ' 6 USE: xJ Domestic 0 D I I I T Publ1c Supply !ndustry 

I I I O Irrigation D Air Cond1t1oning D Conrnerc1;:;I 
- -;- -T - -1- - /; Ml. 

nrest Well 0 I l.. I I 
I ' ' 

7 CASING: Threadect.;k:J Welded O ; H~1ght: Above/~ ~. ' ~ 
Diam. 

I Surface 1 It, MII..E 

THICKNESS DEPTH TO ..!/...-,n. to lo L "· Deo,h I Weight ---L!- ios.lft. 
2 FORMATION OF BOTTOM OF 

STRATUM STRATUM in. to ft. Depth t Drive Shoe? Yes ?fl No n 

t/J,., 8 SCREEN: 

,?.~ J:), Type{~ l(tJ ::-,~ Ota.: .:30 
~- (} .// S!ot/~e 3S Length ,:/ -, i(I) Set between ..L.I:;..£_ ft. and /i) 7" ft. 

(;l. /,., '-,- /()L,-
FiUiogsc p~ <j. _tJ 

V 7 

~-0/J) 
9 STATIC WATER LEVEL 

. 

I L; /09 /_(...., ft. beiow land surface 

I ' 10 PUMP! NG LEVEL below land surface 

_1,,-'1 ft. after3...hrs. pumoing 2 g.o.m. 

I ft. after hrs. oumo,ng g,o.m. 

' 
1 

111 \.','ATER QUALITY 1n Parts Per M1ll1on: 

I I Iron /Fei Chlorides ICli 

' 

Hardness Other 

' 12 WELL HEAD COMPLETION: 0 In Approved Pit I 
vl Pitless Adapter n 12'' Above Grade 

13 Wei I Grouted~ Yes O No 

D Neat Cement ~ Benton1te 0 
i)epth: From ft. to fl. 

14 Nearest Source of possible contaminat10~-""" . /-1:t::i2_teet ____ D1rect1on Tvoe 

Wei\ disinfected upon comolet1on h7f Yes 0No 

i15 
,,, ... .,,. ~ 

I ~····. _...LJ, N:0~3:1r_:c. 

Manufacturer's Name ~a ~ · 
Model N_umber'J ()C, (--:)(,,) 9"~ Volts ,2~ Q 

Length of Drop P1pe~ft. capacrtv.z_G.P.M. 

Tvoe: \J1l Submersible 
~ 

O Jet D Reciprocating 

USE A 2NO !!HECT II' NEECEO 

16 Remarks. elevation, source of data, etc. 17 WATER WELL CONTRACTOR'S CERTIFICATION: 
This well was drilled under w~drct~nd u 'CiPOft IS tr J9 

;.2LILJ l,\"fl.' "!:'";" .:.~ .. ' et,~my knofc"2dge - d 1,e' l -;} _ 
I . . - '.f:i";. ITQ-:, ~O • . ~ 'G,.' v<., ,.I ' _.j .o.c....- ~ ..) v 
i ,. iL :~c re_, S"( . . REGISTEREDB~ ,u,f.'E , PEG STRt..T =-~J ~.c 

i 
I-.,,.,.,-. i.."( /'- q3a 

Addres.l r;-J n • , .... £:.£~',;. T:c-r,' G- hi 111 
DEPTH TO ROCK (\. I .t (fl k ow/il - la. ) s-S1gneu 

.. , .. ' 7i"OR12El.i REPRE5('-T-"TIV( 
D67d l 001,,,\ !Rev. 12·681 J 

GEOLOG!ChL SUF.VEY COPY 

I 

I 

' 

I 

' 
! 

i 
I 
I 

I 

I 
I 
I 

' i 
: 

I 
i 

I 

i 

I 



GEOLOGICAL SURVEY SAMPLE No. J ITJLIJDI I I I IDOi I I I 
WATER WELL RECORD -----------~-,-· --1 LOCATION OF WELL I 

ACT 294 PA 1965 
MICHIGAN DEPARTMENT 

OF 
PUBLIC HEAL TH 

c{)'a. ,f!,,G,q,4) ITowz Zm',., IV I
Tov..n Number !Range Number 

) Nl.l. "7 E/W, 
3 OWNER OF WELL: , 

W1//1i9 rn 777, ;!e-r 
Add,e,s (_q C, b i'7 /, / / !J. /i /'/ s 1-

:5 ow I h ,L 'f" "''"'· ;;--: ,c., f,_. 
Local; wit~ "x·· ;n section below~ Sketc.h Map'c:J ff:t ;; 

3 
4 WELL D;TH

9
: (completedl Date of Comoletion 

I I I '= ~ ft. j' -.,:1 ~- 7tJ 
~ _ J __ I_ - 1

1
- - ~ ~5-~=-a-'b=lc..e-,"oo'--,---O::,..-R-o-t-.,-v---O--o-,;-.-."-'---0--0-,-,---< 

I I ~ 
I I I ~ 0 Hollow rod O Jetted O Bored O 

wL.-~---t--:--- E:T '--\'f-;---,----.1.J'~ ~ USE:~estic O PublicS1,1ppty 

l I I ..,.. /..-,J//Jlr/11,S~ Oirrigation O AirCondition1ng 

O Industry 

D Corrvnercial L-x;--T--:-- iMI. ~ nTestWell D 
1 ' ' j_ -....1--

1
~----,.---z;.,.---,-,c ,.,- 7 CASING: Threaded~etdedO I Height: Above/Below I ' I m I le ,._" fi.., Diam. I /. 

t--, MILE.~ _d . I Surface ~ ft. 
THICKNESS DEPTH TO ~ Q .I/ 

FORMATION OF BOTTOM OF in. to ~ft. Depth ! Weight .L.k.._lbs.lft. 

STRATUM STRATUM in. to ft. Depth ! Drive Shoe? Yes ~n 2 

1-J~'...!,'.t/'_/.LJ=--=...i-. 5,,UI..Ll ____ __j..__LJ-4-__:l'-------IB :::,EN, 5 ~'2._-11-&L) D,a., ~#..,_,...,../~/ __ 
{) 

I _\, /I / _, f Slot/Ga,,./ .;J., Le'r,th -~~c.__
7 ______ _ . r ',/ I? NO 1 ~ r fl // 'e. / ·; I Set betweeo k ft. aod t{, '!.. ft. 

(' L '1, /? I ;:i ,/ r--,, F,tt,ogs,/7t9c,t/,:1-;!)offo;y,,#7/~<!..,,. 
, · [.-I 1- b r Ave ...., "f- eJ .,,..,, F, H, /)/"" s , 

f' I /7 I / 9 STATIC WATER LEVEL 
I 

, '") ,q,,,) !) -1- b r A JI~ I 3 ~ 5 .::t 3 "· below ''"• '"'"c' 
J ~ J L 10 PU}1PING LEVEL below land surface 

l.-'lu::.-=<..1L!-. Ii--'-, -=~'--'-r__,,,S"-'1r'-'--'f//.::__,,O,:.___ __ __. _ _,i./'----l_&=--,,.9'----l ~ ..3 ft. afte,~ h ... p,mo,og ~/c....L..?_ 9,o.m. 

ft, after hrs. ournpmg Q.P.m, 

j 11 WATER QUALITY in Parts Per M1 II ton: 

Iron (Fe!----- Chlorides ,:Cll ---------

Hardness Other 

12 WELL HEAD COMPLETION: 0 In Approved Pit 

~ess Adapter n I 2·· Above Grade 

13 Wei I Grouted? 0 Yes O No 

O Neat Cement O Bentonite D ----------
Depth: From ft. to ft. 

'-----------------------'------+-----'14 Ne)jl'est Source of possible contaminatio~ff 
&'~eet ___ Direction .5, -/ /l~ Type 

USE: .'. 2NO S~E:E:T I,. NE:EOEO 

16 Remarks. elevation. source of data, etc. 

·~nomoN B'f1 

D67d 100M !Rev. 12•68) 

Well disinfected upon completion ~s n No 

15 P:..;:,iP: ~ot ins.ta.J!ed 

Manufacturer's Name ~#C,; d 4,, ~ { 

Model N,mbe, ..;i-,;;";/)} HP pvolts ,< .:3 L) 

Length of Drop PipeL~. capacity LJt.P.M. 

Type: ~bmersible 

D Jet D Reciprocating 

17 WATER WELL CONTRACTOR'S CERTIFICATION: 
Th,'~-s well was drilled unde~my ju isd1ction and this report is true 
tot j,ist oJ,jT•Y knop~ge .el1ef.,1 /7 , , ., 
~ ',,." .. /'.,. ~£}~..-L 

REGISTERED BUSINESS /"E O ..-l;'JGISTRATION NO. 

Add,e,s ;,z 7 ~,:) fa' J,7;. 'ii,/.: --r / tY C,.;,/!/1,/ f!., 4 

Slgoed ~ , ' . 12 j},_ J .. ./-:;: ~ - ~if:.~ 
"' AUTHORIZED R,:r'ESE,.. .4.TIVE 

r.:rf'\I f'\t:.lr"AI C'IID\/C'V rnov 



GEOLOGICAL SURVEY SAMPLE No. J DJuJDI I I I 1001 I I I 
WATER WELL RECORD MICHIGAN DEPARTMENT ACT 29 4 PA. 1965 OF 

1 LOCATION OF WELL I PUBLIC HEALTH 
f.-:----- --
County !Township Name I.;'" I Sec,:[ N¥be, ITo"' ;m::J I R,,,7,:~ Oakland Lyon :;•5~145 E,(~ 
Distance A.nd Direction from Road Intersections 3 OWNER OF WELL: 

59684 Nine Mile Rd, -
Ed, Lyman -

Address 
20264 Rensellgr 

Street address & City of Well Location . ' Livonia, Mich, 8152 
Locate wit.ti .. X .. 1n section below Sketch Map: 4 WELL DEPTH: lcomoletedJ Date of Completion 

" ' I ' 56 6-13-70 I I ft. --~--:- -[-- 5 ~ Cable tool 0 Rotary D Driven O Dog 

I I I O Hollow rod 0 Jetted D Bored D 
w ..... _ --1--4- - -1--- ' 6 USE: iJ Domestic 0 0 I I I T Public Supply Industry 

I I I O Irrigation 0 Air Conditioning 0 Commercial 
-- --1- -T - -1- - t ..... 1. 

nrest Well D I 
I 1;< j_ I ' ' 7 CA.SING: Threaded llJ Welded O ' Above/Below 

I---, Ml
5
LE;~ 

Diam. 
I Height: 

I Surface ft. 
THICKNESS DEPTH TO --1:Lin. to __ ft, Depth I Weight ..lL lbs.I ft. 2 FORMATION OF BOTTOt.l OF 
STR1'TUM STRATUM --1n, to __ ft. Depth l Drive Shoei Yes-fl No n 

8 SCREEN: 

Yellow olav 6 Type: W1re wouild Dia.: 4 
Slot/Gauze 30 Length 4 

Soft blue ola:Y, .n-avelly 52 Set between ___ ft. and ft. 

56 
Fittings: 

Sand and ""'""'Vel 
9 ST A Tl C WATER LEVEL 

16 f 611. below land surface 
- -- --- -

I 
10 PUMPING LEVEL below land surface 

ft. after _ hrs, pumping 60 g.o.m. 

I 
BY ft, after hrs. pumorng g.p.m. 

I P\\MP 1''3~;,Li_,.J 
c;~R.\iiC -

111 WATER QUALITY 1n Parts Per M1ii1on: 

' n' :r· '.P -
' -· - iron 1Fel Chlorides 1CII 

\' K '-.L,- · ' ~j '\ L- ..... -
hvj\l,e. ~ich. 1 

' na /_L No ; . Hardness Other 

22000 tf.o::iuG\·,..;;vv" I I .// 
// ,, ) ,.:-, ·" (/, 12 WELL HEAD COMPLETION: O In Approved Pit ,1 ~'-' I -

\f,-j7J i / ~ , .. - --- 'V1" P1tless Adapter '&1 , 2 .. Above Grade 

REG. NU. UUJ' I , I // 13 Wei ( Gr~uted,t] Yes D tfo 
O Neat Cement O Benton,te D AouaGel 

v Depth: From ft. to "· 14 Nearest Source of possible contamination 

--- feet --- Direction Type 

Wei I disinfected upon comolet1on tS?'!' Yes D No 
' 

~ 5 P:.Jl.",P: 

u ;?.' :":Je' !. I/ r ' C. \ r/<!:. \C:: Manufacturer's Name 

Model Number SC) '--/' /./ C HP ..,L.Z:;t_olts ~ 3 C) 

Length of Drop Pipe2.Lft. capacity_&G.P.M. 

Tvoec~ S,bme,sib,, 
Jet O Reciorocatin.;i 

. USE A 2NO S.;IEET IF NE£0E:D 

16 Remarks, elevation, source of data, etc. 17 WATER WELL CONTRACTOR'S CERTIFICATION: 
This well was drilled under mv jurisdiction and this report is true 

' "- q32 to the best of my knowledge and belif'f. 

·~\'A1II~ w. C.LAYF'OOL 0111 
Cw 110 REGISTERED i:lUSINESS NAME R(G;STRATION NO, 

Address Nrvf't-,hville, Mich. 

~$$,/7;1/fp~. ', ' C?-4 -7{) Signed Date 

100M !Rev. 12·68) /" tr-T, I .... ·ir . 
D67d ( 

r:i:"1 ("\r-1r A I c1 IC"\/C'V rnov 



GEOLOGICAL SURVEY SAMPLE No. J 1~1 ITJLIJDI I I I 1001 I I I 
WATER WELL RECORD MICHIGAN DEPARnlENT 0 . .... , ! F 

1 LOCATION OF WELL I PUBLIC HEAL TH ~-- -Cow,ty -- · ·~ ·-· ITowo,slz Nib It/ l·Frac11~n . I Section Numbei I Town Number I Range Number 

CJ;1L< /.. c?/1/d $Ii \,l"W ,,sw,, ?. Cj I NIS. 7 E/lf 

ACT 294 PA 1965 

D1stanc1:1 And O,rect1on from Road lntersectior'is 3 OWNER OF WELL: 

,9. 3;;;. JO '58Nd ,:-8 51. /( 1e.f'e-.- - //1f.ol..iii'. - Ca6,,;(let- co. 

§ov iJ. J. '/o;,.1. A,(1CI-,. 
..J::t I g 

Add,ess -;? 7 0 2 / B ;- I S 7' 0 '-

Street addrtsss & City of Well Location /..oT /_ iv ON / Cf. JI{..// CI. - '-/ 'f' / ~ '-/ 
Locate w1~,.."X" rn St:!ct1on below Sketch Map: 4 WELL DEPTH: {completed) Date of Completion 

i I S'=> 'L,_ .L./- ;y- 7/ I I tt, 
~-J __ J_ I 5 ~able tool 0 Rotary D Driven O Dog 

I I -1--

I I I O Hollow rod 0 Jetted 0 Bored 0 
w r- _ -1---~ _ -1--- T 6 USE: ~omestic D Public Supply 0 Industry I I I 

I I I O Irrigation 0 Air Conditioning 0 Corrmercia! 
1---1--T--1--- i Ml. 

nTest Well 0 I I I l_ I ' I 7 CASING: Threaded ~Welded O : Height: Above/Below 

I--, s ---I Diam. 
""' I..E 

~ in. to S" ~ft. Depth 

! Surface ft. 
THICKNESS OEPTH TO 

) Weight -1-/-1~~ 2 FORMATION OF BOTTOM OF 
STRATUM STRATUM in. to ft. Deoth j Drive Shoe? Yes No n 

P,-..,.., 5811/d ;F' /fJ 8 SCREEN: 

r~cL. o;,., Type,57-.,IM,/.{ <" .5,5 
L/ ,,, 

/;gt/ t' 5A,;l/tl. ' yg1' S!ot/.W,W <jJ C Length 
.5..,, 

l?!. v ~ 30 Set betweenS:$ ~ ft. and ~ l.{_ ft. 

/J;,9Ter- teer-;i..k S,z:;,Jd. 'jj ''-z- S-bt ;'t~0
.' tJ, PPt.. C:: ' ,:;: /( /7,?C .,t' C' r. - 9 STATICrER LEVEL 

,- ft, below land surface 

10 PU11NG LEVEL below land surface 

ft, after 2._ hrs. pumping 5"0 g.p.m, 

ft. after hrs, pumoing g.p.m, 

I '11 WATER QUALITY 1n Parts Per Million: 

! Iron (Fe! Chlorides (Cll 

Hardness Other f/ A//( IV tJ w ,V 
12 WELL HEA_3....C0MPLETION: O In Approved Pit 

~itless Adapter n 12" Above Grade 

13 Well Grouted? Oves ~No 

O Neat Cement O Bentonite D 
Depth: From ft. to "· 14 Nearest Source of possible contamination 

I 

I 

--- feet ---o;,wion I(µ /(lrJt:JMJ,J Type 

I Well disinfected upon comptetion ~s O No 

lfi p,, .. p. p 
- --·· · Not iristalled 

Manufacturer's Name ve M I J,J C, 
Model Number /;:, ]O O HP !Lz.. Volts 2~0 
Length of Droo Pipe~ fl. capacity -1.52.G.P.M. 

Type: ~mersiblt! 

D Jet O Reciprocating 

USE,- 2NO SMEET 1r NEEOEO 

16 Remarks, elevation, source of data, etc. 17 WATER WELL CONTRACTOR'S CERTIFICATION: 
This well was drilled under my jurisdict,on and this report is true 

~ qJ '-I to the best of my knrled);: and b/jj'-f, 
(.,./ ~ i 11\..{ U-r C 'i'? C:: ,:; L. (.. Dv-;J...l 1.vo 6S7 

G w qo~ 
R.(GISTER(O BUSINESS >("ME 

01i1~()v~ l;";;';'tl,~;, 130 x ..2,;;;,. 7 Address 

s; 9ned ,;f/~,,ar/( J,. om L.j-2~-71 
067d 1 OOM !Rev. 12·68) 

IIUTM0's12EO REPR(S(NTAT1NE" T 

~C"r'\I nr1rA1 c-1tn\1r:-v .-,-.."'v 



GEOLOGJCAL SURVEY SAMPLE No. J ) q-ro 
WATER WELL RECORD 

DJLIJOI ! I I IDJ! I I I 
l\ilCHIGAN DEPARTrv~ENT 

OF ACT 294 PA 1-965 

1 LOC~TION OF W,.'.:Ec_.L,,L:_;.fl'.Ji.''-,,,--=.,,...----------=-,.-------.,..,,..----,..-,..--P:.U,;;BL:.1,;;C;__;H;;EA_L;;,T,.;H;__; ___ ..., 

Coot;JF_: ,//. ITowns~·N'':",, 1~;:~~,AJG'., 1s•:35'Nombeo ITo,· ,m:•~. l''"';,om:,~ 
Distance .::..nd Direct10~/from R~d ln_teffect1e,~ # 
.S<i-t/-? 1;;,- JA,,,. ~. ,e::;.r· -

. ,:? 

Street aJdress & City of Well Location~ .. 
1 . .," 

Lacau with,. ··x .. in section ~lo~/'} /J Ske\9"1 Map: 

I l -.- ~ 
I I I 

~--t--:--:--
I I I w~-~---:---:-- ,T 
I I I 

L...---1--T--1-- iMI. 

I I I J_ 
I . ' 

2 FORMATION 
THICKNESS 

OF 
STR ... TUM 

DEPTH TO 
BOTTOM OF 

STRATUM 

4 WELL DEPTH: (completed) Date of ctlmplet1on 

{oj-
5 [X:cabte tool 

O Hollow rod 

6 USE: gpomestic 

D Irrigation 

nrest Well 

ft. 

O Rotary 

O Jetted 

O Dri11en 

O Bored 

O Pub! 1 c Supply 

O Air Condiuon1ng 

D 
D 

0 

O Dug 

D 
!ndustrv 

Commerc1at 

7 CASING: Threaded~ Welded O I Height: Above/B,,.__. 
Diam. I / 

I Surface ft. 

Lin. to S ,;J ft. Depth I Weight __L lbs.lft. 

in. to ft. Depth I Drive Shoe? Ye..Jifl No n 
8 SCREEN: 

Type,?)4) ~ l''·' _;:3:_3~0_v ____ l 
S!ot/c.-,e ,Y,,;). 0 ~....,,;_ L:;1;i1,,.h,_ -~~~-------1 
Set between ..:2.._Ltt.. and G:? S ft. 

Fittings:.,¢~ ~ -. ,?! 
/ / ,) 

9 STATIC WATER LEVEL 

c/::2 ft. below land surface 

10 PUMP! NG LEVEL below !and surface 

r::l 0 ft, after ~hrs. pumping 

ft. after hrs. pump,ng 

111 WATER QUALITY in Pans Per M1ll1on: 

.:JS- g,p.m, 

g.o.m. 

I 
Iron {Fel ______ Chlorides :Cl1 ----------1 
Hardness Other 

12 WELL HEAD COMPLETION: O In Approved Pit 

1\71 Pit1ess Adapter n 12" Above Grade 

13 Wei I Grouted~ Yes O No 

O Neat Cement es.aenton1te O ----------

I 
I 

• .--, 1 ~ Depth: From ft. to ft. 

1-------~=.,-.a-"ti'~-:=,.,L;,---,e=..1~-.\.l.li\~fl~I~,~ ';:~ \,+\ \ \\ \+ '--f-----+------j1 4 Nearest Source of poss i b(e contami nat i ~ . -L._ / 
.:'\\ ...-J 1. fLJ'. '--. \ \ '- ! '. ~ ·, --

1 
) ~0 feet s Oirect1orv<Z-~~ ~~yµe 

\", 1,\ ~-\ \n\ ~l. \J ,5 _.1 w-•• -.-,-isinfec-,.-,-,-,-o-n completion'&es D No 

,,---· 

....... _. . -
USE 1,. 2ND S""'(ET TF N(EOtD 

16 Remarks, elevation. source of data, etc. 

D67d 100M (Rev. 12·681 r 

1 5 P• IUP• r-, . I ~··· · --t::::I No)'}'1stallea 

Manufacturer's Name~<'.l-~~'·;·~~· ·~·~ ·~----------­

Model NumherQ/J::;?._$-?lo/ HP2Volts ;)..3o .,,, -:;,-
Length of Droo Pipe~ft. capacity ,._.,:,S G.P-.M. 

Type: ~ Submersible 

D Jet D Reciprocating 

17 WATER WELL CONTRACTOR'S CERTIFICATION: I This ·11 ;,<as drEi ~. d 00~~; /iurisdcc . n and, thtS- rep on IS true 
/10it~e ;JS,.vof my rpwie"g d bel1 .. 1 '-I ,t:,-- V 
( ~ .::,'). ~ '. ~. . .~ _, d I 

REGIST"7. 9USIO.E!S NAME .~~ _ .• / REGIS7RATION NO.II 

:.:~::fJ~/ -~ Da,e 3 - ~ - /c) I, 

(j .-,UTHORl~EO RE?RESEr,,T.I.TIYE 



GEOLCG1C:AL SURVEY SAMPLE No. L '}1/1( 
WATER WELL RECORD 

[IJCJDi I I I IITJI I I I 
MICHIGAN DEPARTMENT 

OF ACT 294 PA 1965 

1 LOCATION OF WELL I 
County I Twp. IFroc~,,',,o" 
r?; ~/-(I 4 I.I;, 1- ~ /) /II 101 
DI.stance· Ancl ~1rect10n from R~od lntersect1cyis ' I OWNER No. j 

y 1- /Vl , L f. f() t::. 5 r or- J ;v 1:=-.x , r O 
A t.J , · < WO L. I\ /~ D ./, _ , . 

Stree~ddrJss &'"t:tty of Well L;,fitton //? 10 ri /~ ,, ; / ,;) A A J 

2 FORMATION 
THICKNESS 

OF 
STRATUM 

ciEPTH TO 
BOTTOM OF 

STRATUM 

I
Sec:tion No. a 

~;j . ...:2. '? 

PUBLIC HEAL TH 

I 
l'EJw I 

I 
3 OWNER OF WELL: 

.i?LJ.GJ:!yEPAt1d ALL 
Address 

,.,-q .i/,., -{) /V, N 1.= /Vt,') i= !:) .J 
4 WELL DEPTH: (completed) Dote of Completion • • 

.....,, 7 ft. fl - -, r. - 'T /l 
5 ~ Coble tool. 

O Hollow rod 

O RotOry 

O Jetted 

LJ Driven 

O Bored 

Doug 
0 

6 USE: [jr"Domestic O Public: Supply 

O Irrigation O Air Conditioning 

D Test Well O 

O Industry 

O Commercial 

7 CASING: Threaded O Welded O l Height: Above/Below 

~~. to ~- Depth l surface / ft. 
I Weight lbs/ft. 

i Drive Shoe? Yes fY!1..ioO in. to ~t.Dei,th 

8 SCREEN, 

Type,Jo t{jl,5 Q ')[ ll " Dio.: __ +'+-----
Slot/Gauze / -S 41 

Lengt~--,f--<-----

Set between t:j•,Z: ft. ond 0- a ft. 

Fittings:~ /,,, -'- ., 0,, • ;tJ .,., , ;, --ti __ 

9 
• . .I . 

STATIC WATE• LEVEL 
"l {) ft. b,low !oed ,ocfoc. 

10 PUMPING LEVEL below land sudoc:e 

3 a ft. oftet __ hr$. pumping,_...;-7'.,___,_c~) _ _,,g.p.m. 

_____ ft. ofter--hrs. pumpino-------,;-.p.m. ! 
11 WATER QUA.LITY in Ports Per M;llic-n· 

Iron (Fe) ______ Chlorides (Cll--------1 

Hardness, _____ _ I 
12 WELL HEAD COMPLETION: 0 In Aoptoved Pit 

· 0 Pitle$S Adapter O 12" Above Grode 

13 GROUTING, 
Well Grouted? 0 Yes O No 

Material: 0 Neat Cement 0 _________ _ 
Depth: From____ft, to_ft. 

14 SANITARY c 

Nearest Source of possible contamination 

___ feet __ Direction Type 

Well di$infected upon completion ~Yes O No 

15 PUMP, 
Manufacturer's Nome ______________ _ 

Model Numberc __________ HP. ______ _ 

Length of Drop Pipe ___ ft. copocity ___ G.P.M. 

Type: 0 Submersible O -----------! 
O Jet O Reciprocotino 

16 Remarks, elevation, $Ource of data, etc. 17 WATER WELL CONTRACTOR'S CERTIFICATION: 

0670 100M 6-66 

/'-- qlfO 
{. :,.; .7 rr 

f"':C("',I f"l~lrAI C'JID\/1:V rr.r.v 



GEOLOGICAL SURVEY SAMPLE No. 

I LOCATIOt,I OF WELL I 

'-----=1- ) 1-1)- []] [ij DI I 3 k I ! [IJ '--I l'--L...J 
WATER WELL RECORDA· r;L" r,fZ. MICHIGAN DEPARTMENT 

ACT 294 PA 1965 p Bf!" 1 
" OF 

~0",29' PUBLIC HEALTH 

] Fraction !Section No. IT own IRonge 
lv,_ !,,, h/J, /'r,; ~ / (N)1s. -7 r21w. 

THICKNESS 
OF 

STRATUM 

DEPTH TO 
BOTTOM OF 
STRATUM 

5 ~ble tool O Rotory O Driven' 

D Bored 

"lJ Dug 

O Hal low roi--- 0 Jetted 

,;, r7' lj ' 6 use :U"'O"omestic 

_:}/1 0 Irrigation 

O Publie Supply 

O Air Conditioning 

D 

D 
O Industry 

O Comm•rcial 

) ,? V / 7." 1 ' D T e,t Well 

1 __ _;;.../~,!;_ ,.~c..t!:j-~·,::~-~-:,._~~---~--->,....j,-<~ ,,,~ /J-,..,i.L:.i:'/:c__,.j 7 CASING, 0 I I- - / ~ o· Threc,ded Welded l Height: Above/Below 

~- _ -/ (/'7;1;_ //) /-? / 90 / _z; to /~ft, Depth l,u,foeo ft. 
_, "/'/, ,( I Weight v oz:.1bs/ft. 

- (/ /// j _ / ..L ) / /.' ~ //J ,-, i,_ to ___Ji, Death !D,iseShoe?Y .. ~0 
f---"'vk:.:.._µre:;-ei::--L-"1-/'-1cf_ '--& ,/;..._,,_'= / ./',? A~&,.,--,__,,v~";,:._I /----¥-'~=----f-"IY::__,... "\'"'----, 8 scREEY.[/- r' / ~ :,( 

Typec /J= ,;;:,_.r Dia., Q ~ Q. J) 
Slot/C • • L:2 Length & ~£',, 
Set between 9? ft. and ;,kz 3' ft. 
Fittioo.? :.4~ ~- y ~,.,,4 

9 STA~ATER LEVEL r:;/ 
_, 0 ft. below lond surfaee 

10 PUMPING LEVELL. land surfaee 

Go ft. after. hrs. pumping /:Z 9.p.m. 

ft. ofter--hrs. pumpin g.p.m. 

11 WATER QUALITY in Perts Per Million: 

I I 
Iron (Fe) Chlorides (CJ) 

Hardness 

12 WELL HEA~LETION, O In Approved Pit 

~itless Adopter 0 12" Above Grode 

13 GROUTING: 

Yes~ Well Grouted? 0 
Material: D Neat Cemttnt D 
Depth: From._ft. to_ft. 

14 SANITARY: 

Nearest Source of p_g.:..sible ,:ont~~t~ 
.-,:;_ .LJ . .\-7,,/7,_' ,; 

~feet ~Direet1on ,. ~. i"ype 

Well disinfeeted upon completlon~-0 ~ 

.:-1:r1 E.L 1.,:: 

15 PUMP, "-7, • /,.,. ,/ L ~ 
.,·. ~,· .. --£.~ /1.EJif• ~ .I Manufacturer's N_;2'-1 ~_;,,,.,/ /,-" // '..·'~ L.,o ' 

1-----------+<---41"----/-+--------+----l------; Model Number r f:r},J.. 9 /..~-·/ _y"~ 

~UI\RECTED BY: l"f ;,:_A Length oJ D~ipe~ft. cap:city /~.P.M. 

! 

I 
' 

I 
I 
! 
I 

Type: B'submersible O ----------! 
.... 1nnrnoN BY, # D Jet O Reeinroeoting 

0670 100hl 6-66 

. GECLOGICt.L SI JP.Ve': rn=~· 

-



' 

GEOLOGICAL SURVEY SAMPLE No. 

LOCATION OF WELL I 

Locate w1tn,.··x·· 1n section below ...,.., 
~1 • ~ I I 

L.._J __ l_ I l 
I I -1--

,I I I I 
w1-_ -1-·-J..--l--. ' I' 

I I I T L, 
~ 

) 1/f] DJDJDI I I I 1001 I I I 
WATER WELL RECORD MICHIGAN DEPARTMENT 

ACT 294 PA 1965 

Sketch Map: 

-

4 WELL DEPTH: !completed) Date of Comolet1on 

5 [1{ Cable tool 

O Hollow rod 

6 USE: ~ Domestic 

ft. 

O Rotary 

O Jetted 

O Driven O Dug 

O Bo,ed O 
Industry 

~- ~1'-+- -:- - j, Mt. 

I I I J_ ~ Jv '1v /: - /YI,' l l: 

O Public Supply 

D Irrigation· 0 Air Conditioning 

rlTest Well O 

D 
D CorTYnercial 

I ' • 
I--, ' ---I MILE: 

2 FORMATION 

/) 

--, -
( 

/ 

,. ... -, _ _.,. ·, 

USE A. 2NO s+'.!EET IF NEEDED 

16 Remarks. elevation, source of data. etc. 

067d 100M ;Rev. 12-68) 

THICKNESS 
OF 

STRATUM 

0 

' 

~1)5 
Gw1!D 

OEPTH TO 
BOTTOM OF" 

STR-ATUM 

I l'l "'l..-

7 CASING: Threadedlsj WeldedO I Height: Above/Below 
Diam. ! / 

J Surface ft. 

<i!l..... ft. Depth J Weight ----'-.Kbs.lft, Lin.to 

in. to ft. Depth I Drive Shoe? Yes c,q_No n 
8 SCREEN: 

Tvoe,.$- S )!,.Q e t ,..._.o.,., ___ 'f..c.___/_' __ 
Slot/Gauze U J <i Length < 
Set between .!z..!j_ ft. and / t>cal: ft.. 

Fittings: "):/ // r-:., \ 
·" - . ro 'II . .' , • fl .. 

9 STATIC WAi,LEVEL 

/t!:, - ft. below !and surface 
tll 

10 PUMPING LEVEL be!ow land surface 

---- ft. after ,.2_ hrs. pumping __ :'3_,___,Q..,__ g.o.m. 

ft. after hrs. pumping g.p.m. 

11 WATER QUALITY in Parts Per Million: 

Jron (Fel ______ Chlor1des iCI) ----------·I 

Hardness Other 

12 WELL HEAD COMPLETION: 0 !n Approved Pit 

l'V Pitless Adapter r2f 12" Above Grade 

13 Wel I Grouted? 0 Yes O No 

O Neat Cement O Bentonite O -----------1 
Depth: From ft. to h. 

14 Nearest Source of possible contamination 

___ feet Direction ___________ Type 

Wei! disinfected voon comoletion rPi Yes O No 

15 P
1~~.'.P: 0 Not 1n;,-atted 

Manufacturer's Narne,,6:'; ,-< f JI~ 
Model Number ']-JI: / 1,. HP ..b,,oits .!i 3 
Length of Drop Pipe~ft, capacity~G.P.M. 

Type:~ Submersible 

. L] Jet O Reciprocating 

D 

17 WATER WE\.L CONTRACTOR"S CERTIFICATION: 
This we. II"~ drilled unq,e"j my Jurisdiction and this report is true 

'(jl!/!e')/i/;owl;'.J• _"d bf."'· .. , ,) } ,t 7 

r:t:1"111"\t:lrAI ,IIDVl'Y rl"IPY 



GEOLOGICAL SURVEY SAMPLE No. 

1 LOCATION OF WEL 1 - I 
Co1,1nty [· / / J Twp. .J:' _ 

'_)·,-,/-~.{~ ...,, >"; ,-\.,,' 

J 1-lcf 
WATER WELL RECORD 

ACT 294 PA l 965 

DJ[uOI I I I IDJI I I I 
MICHIGAN DEPARTMENT 

OF 
PUBLIC HEALTH 

I F,'f,; on J'•"io~ },l;>· IT owo Roo~ 
I\.(,) Y. ~~ 1, >Jr.:v. c/T, / ai1s. ,. / A IFJw. 

Distance And Oirec:tion .. from Roaa !nt,+tse~On}-)::1,..,_ ·§}-: 
_,, '}; _ .-T , ii V/"J T / v .n~WNER No. 
-~-Lt ~ d2 
J.7.1~.~~ t~~ -~ ~ -, 

iHICKNE.5'e" OEPTH TO 4 WELL>:.EPTH: (completedf' Dote of Completion 
2 FORMATION o, BOTTOM OF 3 -/J-- 6~ STRATUM STRATUM ' ,,_ 

i J (}rJ c;_ JJ ('/ 5 ~able tool. O Rotary O Driven Do •• 
I - ~ J..o O Hollow rod O Jetted O Bored 0 

Uc () I,_,,<#;-_ u ~:;- 0 ::;- 6 USE: (X..pomestic 0 Public Supply O Industry 

0 Irrigation O Air Conditioning O Commerc:iol 

~ (~ / 
D Test Well 0 

&0 7 CASING: 
Threodedg...welded O I Height: Above/BTTo'w' Diam. 

cl ~in.to sm. Depth : surf1:1ce / ft. 

lweight // lbs/ft, 

in, to ----1t. Det>th I Drive Shoe? Yes[&"NoO 

9 STATlc; WATER LEVEL 
· cJ b ft. be!ow land surfoce 

10 PUM~G LEVEL below land surfoce 

------------------------f-----+-----1 J /:i -eJ ft. after~hrs. pumping, __ '-'o,:;/"'--'8=---Sla .p .m. 

----ft. after--hrs. pumping_-_____ g.p.m. 

11 WATER QUALITY in Parts Per Million: 

Iron (Fe) ______ Chlorides (Cl) ________ , 

Hardness, _____ _ 

12 WELL HEAD COMPLETION: 0 In Approved Pit I 
fi2I" Pitless Adapter O 12" Above Grode 

13 GROUTING, 
Well Grouted? 0 Ye1 ~ No 

Material: 0 Neat C•ment 0-----------1 

Depth: From__ft, to_ft. 

14 SANITARY, 

~a.re~t Source of ~ssible conta~~i~.-zf--

,.;u..t:2-feet ~Direction ~~,, ,.,..._.-~ype 

1

1 

Well disinfected upon completion 3J Yes O No 

15 PUMP, Ll 12. II 

Manufocturer's Nome_..:f'..:'>,c'C~~~"',._ _______ _ 
"----------------------1----i-----t Mod,I Numbe,'x.(J =? ?- Pd~ f HP.'-""'"''-----

length of Drop

4 

F'ipe~ft. capocitr3..£G.P.M. 

16 Remorlcs, elevotion, source of cloto, etc. 

I 
067:J 100"'1 

Type: J;8lsubmersible 

OJ,, 
D-------1 
O Recie1rocoting 

17 WATER WELL CONTRACTOR'S CERTIFICATION, 

This well was drilled un:uer .Y jurisdiction and this report is true 

,,. to the,/bes.t:"'of my.' k7r.l.ed r ~· belie!•"i .- . 

Ct-J:_JJ..,, ~ '/// ' Lb ~ ;; y 
P[~'lp/·\EO,:' BU~ .,;.•i.;.t) --;}'/ .,1_p~' ~[(;lSTRATlON NO. 

Address,_:~:i,'.'...J:~~.,,,!'.'.~,--~,/~,L.,~:'.'::::::l._:__ ___ -;--:-:-- -r ; ,,,,. .' LJ I / 17 
,,.,.d__;...,- U' : ,..f/0/L Date + ~ '(CD 

,.cJn,oRl:Z:EO RE,.l'IESENTATJVE ' 

,":.C/\I ("\f::r1.1 C!fP\/t:V r,,D'V' 



GEOLOGICAL SURVEY SAMPLE No. 

}-<J~f 5 DJDJDl~l~I IDOi I I '~' '. 
WATER WELL RECORD 

4 WELL DEPTH: 

)S ft. 

O Driven O Dug 

.£ ,., - /) a 
5 ~ Cable tool 

O Hollow rod 

6 USE:_;0.oomestic 

D Irrigation 

nrest Well 

D 
D 
D 
D 
D 

Rotary 

Jetted O Bored O 
Public Supply 

Air Condit1on1ng 

D 
D 

Industry 

/ 

THICKNESS DEPTH TO 
2 FORMATION o, BOTTOM OF 

STRATUM STRATUM 

;),g' ;J<i? 

J) SS 
/)k IL; &77 

I 
.!-/ )3 

/7 
__ .,,' ' .,) ., iP u s 78' 

I r-----

I 

Con-rnerc,al 

7 CASING: ThreadedS Welded D I Height: Above/B""'8oW--
Diam. I / 

~in.to 7 .t( ft. Depth 

j Surface ft. 

I Weight ~lbs./ft, 

__ 1n. to ft, Depth I Drive Shoe? YesJRl No n 

9 STATIC WATER LEVEL 

/o ft. below land surface 

10 PUMPING LEVEL below land surface 

_:'V~~/ __ ft. after ;)_ hrs. pumping __ /_1_=~- g.o.m. 

ft. after hrs. pur.ip:ng g.o.m. 

'11 WATER QUALITY 1n Parts Per M•ll,o:i: 

Iron (Fel ______ Chlorides ICIJ ----------

Hardness Other 

12 WELL HEAO COMPLETION: O In Approved Pit 

~ Pitless Adapter n 12" Above Grade 

13 Wei 1 Grouted;::gJ Yes O No 

D Neat Cement Bsentonite D -----------
i)eoth: From ft. to ft. 

1-------------------------j:;;'J;;~~~-'E-~--:t-----J )•) feet Direct1~~· >Tvoe 

14 Nearest Source of possible contami~n ~ 

~~DEP>'~.·. _ - ,,.,;c===-=r,-r== 
,~, t I ~':s.. We!I disinfected upon completion~ Yes n o 

r· --..J~.·. •. ;?IL~· l 5 PUMP. .--Ll rJ}lt H:stalled 

/ii.,,..,·' ·" '·;ff '': • Manufacturer's Nam~· .. J.:,,~'c:'·I~,~·:,,~~·~-,.;7---:c--:=-----
l-------------------j'{.,.ir.::::'_,s-,";-,'..-· -.-t-~.,,-.',,::-!.,.,;::1_,;1:-. """'~~"·..,..,, Model Numbe9 D :Z: pc, s 1 ~? Volts...?_=;;i~c __ _ 

·-····· ·.·."·s .-~ ii: •· - .) -.:. Length of Drop Pipe~ ft. capac1tvL.2_G.P.M. 

~~\ ~· J j Type 8 :::=,sible 
._, "-.._ - -=--: -~. 

'r • D Reciprocating 
"' r I 

.. - -.-:_ ••-,,. ~-; -::· ~~'.:! ( 
'.i 1;: USE 4 2NP s'.HEET IF"'NEEOEO 

etc. V'WATER WELL CONTRACTOR'S CERTIFICATION: 
This wel:ma· rille~der m~.; u 01ct:?:0n a "tt~eport is true 
t~1fe be v kn~IJfge d l1ef. 5- , ,; 
(.:.,· \ I . ')., ..._-<::...,_- ~._,, 

DEPTH TO ROCK 

D67d 1 OOM 1Rev. 12-681 

(.;f'()L!')(:;l('.AL C:IIRVFY rnPY 



SEOLOG1C.'':I.L SUA\i
1EY SAMPLE No. 

'I v; CC"T 3 ') 197S WATER WELL RECORD MICHIGAN DEPARTMENT 
ACT 294 965 PA l OF 

1 LOCATION OF WELL I PUBLIC HEALTH 
--·-

Couniv 
!ToLY~~ Name I Fraction 

Oakland 
\Sect,on Number ITow,.., Numbe• j Range Num:.er 

,,, ,, 
~~ 2'°J 1 N'S. '7 E,:,.\1. 

Distance And Direction from Road Intersections 3 OWNER OF WELL: 

:idi ,Oiitii 55920 Nine Mile Road at Pontiac Trail Detroit Edison 
Address P.O. Box 1659 

Street address'& City of Well Location Detroit, Hichi1;an 482.39 
Locate withN··x·• m sec1ion below Sketch Map: 4 WELL DEPTH: (completed! Date of Completion 

' I ' 44 9-5-79 I I ft. 

---t--:- -:-- 5 ~ Cable tool D Rotary D Driven Do,. 
I I I O Hollow rod D Jetted D Bored D 

w -- ....J---+- -1--- T 6 USE: 0 Domestic D Public Supply D Industry I I I 
I I I O Irrigation D Air Conditioning D Commercial 

--1--T--1--- J Ml. 

nTest Well 0 Sub Station I I I J_ I ' l 7 CA,SING: Threaded~ Welded D I Height; Abov~w 

1---, Mi
5
LE~ 

Diam. I l 
. 

1 
j Surface ft. 

THICKNESS OEPTH TO 
Lin. tcAD' Jt' ft. Depth j Weight .H._!bs.lft. 2 FORMATION OF BOTT0"'4 OF 

STRATU"'4 STR>.TUM in. to ft. Depth I Drive Shoe? Yes~ No n 
8 SCREEN: Johnson Stainless 

Crushed stone 6• 6• Type: 
Stael 

Dia.: 4• 
Slot/~ze 18 Length 'i I 

Blue Clav JI ,..1-, 
Set betwe~~ ft. and 44 "· 
Fittings: 3" x 17" llipple Red Sand R~t int 

9 STATIC WATER LEVEL 

Red Gls.~.r lAI '91-v?nt 28 ft. below l1!nd i.urf1lr.e 

10 PUJAPING LEVEL below land surface 

Blue Glav 
1 ""' 

,,1 .3o 2 15• 
I 

ft. after_ hrs. pumping g,p.m. 

},;ed. Sand 11 I JI I ft. after hrs. pumo1ng g.p.m. ! 
]11 WATER QUALITY 111 Pans Per M•ll1on: I 

I Iron (Fe! 6.6 <!. 
I 

Chlorides iCII I 

Hardness 
.306 

Other I 
12 WELL HEAD COMPLETION: O in 4ooroved Pit 

xl Pitless Adaoter n 12" Above Grade 

13 Wei I Grouted? 0 Yes xJ No 

O Neat Cement D Bentonite 0 
iJepth: From ft. to ft. 

14 Nearest Source of possible contamination Unknosn 
--- feet Direction Tvpe 

Well disinfected upon completion:£] Ye~No 

I I~ S i-uMi": O Not installed 

Manufacturer's Name Ried Jacket 

,UDEO INFO BY DR!;;!!;, ITEM NU. 
Model Numbe.fi5ffi{l-2:BC HP~Volts 230 
Length of Drop Pipe~ft. capacity...l.2....G.P.M, 

..,,,,,,, .. ..,1 .. ., 01 /< 
Tvpc: fJ Submersible ' 

••ADDITION BY LJ O Jet O Reciprocating 

DEPTH TO ROCK • ~ USE A 2ND SllEET IF" NEE 

16 Remarks, elevation, source of data, etc. 17 WATER WELL CONTRACTOR"S CERTIFICATION: ' 

~qJ3 
This well was drtlted under mv 1ur1sd1ct10n and this report ,s true 

I to the best of my ~nowledge and bel1et. 

GW 81S 
(). m. Corsaut, Inc. J02'2 t 

I 
GDlJY STATION REGISTER£J 9USl"lESS NA"-'£ REGIS-TRATIO'< NO. i 

Address 15liJl. 'w • ll ''iTh ., d Ou..l~ Part: J,J:,'237 I ··1· .h.Oa l• I 

Signed t ).vv, !!µ--~ 
Date Oct. 15, 117·1 I 

a .. 
067d 1 DOM I Rev. 12·681 

AUTHORIZ:1:.0 R_PRE:;,E.iT.O.T.V( 

GEOLOGICAL SURVEY COPY 



Gi:OLOGICAL SURVEY SAMPLE No. 

MAY 1 81979 
1 LOCATION OF WELL I 

";,'',~~ °fi"7!.o'°J~~d r,s.:'~ 
11v'7'1, ~. ~ 

Street address•& C 11y of Wei I Location 

;1~11 
WATER WELL RECORD 

ACT 294 PA 1965 

[DOJDI I I I IDOi I I I 
MICHIGAN DEPARTMENT 

OF 
PUBLIC HEAL TH 

I
Town Number IR;=inge Number 

I N!Y, '7 E/Y, 

Locate with .. X. in section below Sketch Map: ·~ 4 WELL DEPTH: (cornpletedJV Date ot Completion • 

' 
' ' I I 

~-J. __ 1_ I 
I I -i--

I I I 
w -- ~- .j. _..J __ ' 

I I T , 
I I I -, - -- -,- -T - -i--· i Ml. 

I I I J_ ..... x 
I ' I 

1-, Mi
5
LE~ 

2 FORMATION 

!J. 
THICKNESS 

OF 
STRATUM 

DEPTH TD 
BOTTOM OF 

STRATUM 

. 7-r' ft. ...& ,a_,..,~ '.! 7 f' 
5 lj1 Cable tooi 

r'1 Ho) I ow rod 

0 
D 

Rotary 

Jetted 

0 
D 

Driven 

Sored 

O Dug 

D 
6 USE:~ Domestic 

O Irrigation 

nrest Well 

D 
D 
0 

Public Supply 

Air Conditioning 

D 
D 

Industry 

Commercial 

7 CASING: ThreadedO WeldedU1 1

1 
He1ght: Above/Below 

Diam. ~ 
j Surface ft. 

,¥-in. to ?Ltt. Depth I Weight _LL1bs./ft. 

in. to ft. Depth I Drive Shoe? Yeslf'! No n . 

t:? - /} /1.L. 3t/ 
/'/ 

, , 
8 SCREEN: 

µ:~;-~~'..Llb!le:!:,!"11~L./...~~------+-!!e:'..Je'.~_:3'c'.'._~ ,..6~"1 Tvoe,fi11 t d 4 2 
lf & Slot/- f ;?, 

Dia.: tpf ...-.,..... 
Length i/..._,'---------1 

- // - /0 
/(j_t? 

- /J,.o. .:z.. 7 
(I v 

7 /" - - . /? ~) i~) 
()' Cl - -

I 
I 

?f 

Set between _:z..i,2_ ft. and zy ft. 

Fittings: L , 
9 STATIC WATER LEVEL () 

/ d ft. beiow land surface 

10 PUMPING LEVEL below land surface - ~ "1' ~ ft. after~ hrs. pumping ;2 0 p.o.m. 

ft. after hrs. pumo1ng g.p.m. 

11 W/\TER 0'.!ALITY I" Pf!rt~ P<>, M1lt,c:"1: 

Iron (Fe)------ Chlorides (C!l 

Hardness Other 

12 WELL HE.AD COMPLET1Q"l: D 1n Ai:,i:,,vved Pit 

[:;t Pit!ess Adapter rY12" Above Grade 

13 Wei I Grouted? 0 Yes.,© No 

O Neat Cement O Bentonite D ----------
Depth: From tt. to ft. 

14 Nearest Source of possible contamination 

feet Direction -~---------Type 

~sinfected upon comoletion ~Yes O No 

15 PUMP: P~u:!led 
1-------------------------j-----t------j Manufacturer's Name ...!~~-~7~;: _,>".. _____ -=--c=--=---

Model Number H~ Volts ,..2 :5 t:::) 

USE A 2NO Sl-lEET lf NEEOEO 

16 Remarks. elevation, source of data, etc. 

D67d 

-<Ul!~:._· .~.tv tir .JKf~LLt1. 1tt..M ~IJ.. 

·r:o:Hi£CTED tH r/J 
'"" A!)l)l1!0N B_i/ 

El{VATIOfll 

100M !Rev. 12·68) 

c--: 
Length of Drop Pipe ___ ft. capacity ~G.P.M. 

Type: ~ubmersib!e 

. [5 Jet O Reciprocating 

17 WATER WELL CONTRACTOR'S CERTIFICATION: 
T~i~~~I was drilled under my 1u.ris1?.\011 and,'t'hi1~or1 is true 

1~~es19'-9'fojedg:a?J~l~fJr-J'Y:£-' /( 33 I 
REGISTERED 8USINES5 N:ME / L%. REG~ATION NO. 

Add,ess 2/ j / Z, I -

Signed t2 f) ~ Da<e }_,[ -/ /-77' 
AUTHORIZED REPRES[t,,TATIVE 

GEOLOGICAL SURVEY COPY 



GEOLOGIC "-l SURVEY SAMPLE No. 

:) 1-18 
WATER WELL RECORD 

DJDJDI I I I IDJI I I I /v 
M.tW 181979 

ACT 294 

1 LOCATION OF WELL I 

7,:..,£/ 
PA 1965 

MICHIGAN DEPARTMENT 
OF 

PUBLIC HEALTH 

I F.ract1on ISect~n Number !Town Number IRang;:.:~urntJer 

$ W v.)fr.J '·'• S iJ v. ;..!. '( I NIE. / E 'Xf. 

3 OWNER OF W%-LL_:_ - =- _..-:!'­

~~~ 
Add,ess :z -:(f'o I I<~ . 

/ .::6t, ~i , -

1- - 4 - -:- -:- - 5 J,d'.l' Cable tool O Rotary D Driven Do,, 

Local~ with~··x .. in section bel~ow Sketch Map: 4 WELL DEPTH: ~:o;l::edf ,2/;fo?fion 

I I 1 ..,..,,,,~4 ·nHollowrod D 

"~-~--1-:---i-~ i ~ 6 USE~~~.::,:: B 
~-~ - -:- --j_l M,. ' I )(- ~ nTest Well D 

I 1 1 _\~ \ 7 CASING: ThreadedO WeldedJ,k{J I Height: Above/Below 
I s 1 ~ ~ D1am. I 

,-. .... ----'--M•',." ... ------------------,-,,,-,.,....,....,..,-..,....,..-,-~ l Surface ft. 

Jetted D Bored D 
Public Suoply D Industry 

Air Conditioning D Co!'TYTiercial 

2 FORMATION 

13~ - /= pl/-_ 
/_ R'... 

/ (/ 

r -. 
.r.'.- - - /wA" 

(I (/ - , 

THICKNESS DEPTH TO /J... -4-(J // / 
OF BOTTOM OF -r-in. to t. Depth I Weight _lbs. ft. 

STRATUM STRATUM In. to ft. Depth I Drive Shoe? ves.P'f No n 

x .f.J. . 
,j 
4, 

8 SCREEN: 

Type:~ Dia.: ~¥'--'-'~--------1 
Slo~ /%. Length --'r'L.t'-'-------·I 
Set between .3 ~ ft. ~nd ~ <J tt.' 
Fittings: 

/ 
- !/.,, -

L 

9 STAT~TER LEVEL V .._ 

Ji~· h. belo~,· land surface 

10 PUMPING LEVEL below land surface 

~.;,<--~~{::, __ ft. after..Z hrs. oumping ___ ::Z_~{)~- g.p.m. 

ft. after hrs. pumping g.o.m. 

11 WATER QUALITY in Parts Per Mill1011: I 

.. . 
/' -

' 

UlSE "- 2ND sHtET IF' '4tEDED 

16 R~rks. elevation. source of data, etc. 
'+---
. ~ /! ·~ - ,- ,.., 

V l --e--..._-..e....c ' r...r-~-<-0 ~ 
"'\OULU H'4tU !:Ir UKILLfJ( IILM NO. 

'CORRECTED~ ' ~ 1)] 
' '•DDITION BY G fl 1 {') 0 
El[Y.TION 

D67d~ ., ''"""' (Rev. 12·68) 

Iron (Fe) ______ Chlorides ICII __________ I 

Hardness Other 

13 Wei I Grouted? 0 Yes . .t'.] No \ 

O Neat Cement O Bentomte O -----------1 
Depth: From ft. to h. 

14 Nearest Source of possible contamination 

___ feet ---- Direction -,-,~--------Type 

Wei\ disinfected upon completion....P(i Yes O No 

115 PUMP: -
/ 

Manufacturer's Name 

Model Number HP I Volts :Z J" 0 
Leagt~op Pipe,< G,, h. cap,cf,;; ..<OG.P.M. 

Type: · Submersible 

O Jet O Reciprocating 

17 WATER WELL CONTRACTOR'S CERTIFICATION: 
This ~":tNas dtill_;.~der my iurisdJ_~n~ this re9D7.1s true 
to th~ st of o/n edge and b?~e , : J~· _., r / ~, ~ . _/_ / ./ , l_· ~ I. I ,_..._,; ... ...., .. ' - ( 

REGISTERED BUSINESS NAME ,,.-. ,- REGISTl"' ION NO. 

Add,ess ;:? / Z / 0 wa4~ 
V D-tZ ~ate 4<--/3. 7i Signed 

AUTHORIZED REF'RESENTATIVE 

I 

' ! 

GEOLO'.:,JCAL SURVEY COPY 



GEOLOGIC..-..L SURVEY SAMPLE No. 

;1~ 11 [IJDJOI I i I l[IJI I I I 
S:P 2 2 1978 

WATER WELL RECORD MICHIGAN DEPARTMENT 
CT PA A 294 1965 OF 

1 LOCATION OF WELL I PUBLIC HEAL TH 
tee--· 

lTownsh1p2a~

0

,) 
Cuunty 

1~:\1on 
lSect,cn Number ITown Number I Range Number 

tJ/9 K L.fiN Q 
,/::, ~· ~~ % ~ 7' __/ Ni~. 7 E,. 

Distance And Oi,ect,on from Road Intersections' 3 OWNER OF WELL: 
fem JI:""- V C I<._ 

v:.iL..::0-1< 1c 
_,, 

/7,, .J 
Address 2.3009 VA~.:::~,C 

;:;:::300'7 - ~CJ(/ /rt < - ,< '-1'0 ,J Street address & City of Well Location ~ou11t 
Locate wilhN "X .. ,n section below Sketch Map: 4 WELL DEPTH; (comcleted) Date of Completion 

l I I t 31~ h. f-3o-7k 
~-~--:- -:-- 5 D Cable tool I Bl Rotary D Ori1,1en O Dug 

I I I O Hollow rod D Jened D Bored D 
w - -1-- ~ - -1- - - ' 6 USE: .8] Domestic D D I I I T Public Supply industry 

I I I O Irrigation D Air Conditiornng D Corrroerc1al 
-· -;-- -T - -1- -· j Ml. 

nTest Well 0 I I I J_ I ' ' 
7 CASING: Threaded~ Welded O I Height: Abo1,1el8elow 

1---, Mr
5
1..E--..! 

Diam. 

THICl<:NESS DEPTH TO Jin. to J"~ ft. Depth 

I Surface ft. 

2 FORMATION OF BOTTOM OF 
I Weight _LL lbs.I ft. 

STRATUM STRATUM in. to h. Depth t Dri1,1e Shoe? Yes 5('l No n 
8 SCREEN: 

b'EL.t..ow <.,,_;r, 7 7 Type: ~oz:I.l:'0 Dia.: 
.3 ,. 

0 r:::: .,,_ V f: I ,<" 
Slot/Gauze {..J Length 

!,' , 

-.L1LS€ 2'2- ;: between J'f;',?z ft. and b 3 i'.z h . . 

, //AA,"\ RLu: ~ ~!/ 2 2. <I <.f Fittin# E /A ,P /J:Jc. Ir" t: ./ Av~ 
< . I 9 STATIC WATER LEVEL 

/SA,/,-_- ,.,,,,_.-; ,::1 v' ,,: I 
•I b ?!<.. '?'.J.-,.,·,Ni\_: /4 !z_ fl, i.11::iow iond :;urfdct! , 

10 PUMPJ NG LEVEL below land surface 

I <,t 2. ft. after 2 hrs. oumorng 1.r g.p.m. 

I 
I ft. after hrs. pumping g.p.m, 

11 1 w.::..TE=: QU.ll.L!TY '" P1>c!S p .. , ~.,,11,~.,: 

Iron (Fe) Chlorides 1CI) 

Hardness Other 

12 WE!.L HEAn COMi:>1.ETION: O in Approvco Pit 

1xl Pitless Adapter n 12" Abo1,1e Grade 

13 Wei I Grouted? _gJ Yes O No 

O Neat Cement .gJ Bentonite D 
Depth: F,om ft. to h. 

14 Nearest Source of possible contamination 

/..QQ_teet -L>l._oirection $111/./ f=t_t= I.. 0 Type 

Well disinfected upon completion ~ Yes 0No 
I 

- ---·-··-- ·----·--
15 PUMP: 0 ~•ot installed 

~ r>1 I ,<o ~ Manufacturer's Name 

lfy-Y ' 
r".' 

........ .,. (£.;_- Model Number HP -- Volts 

' 'v' Length of Drop Pioe ___ ft. capacity __ G.P.M. 

I - -
r:1 

,_ . ,._ Type: O Submersible -- . D Jet D Reciprocating 

-1 .... Etrn . 
USE: A 2fHl SHttT IF ""ttClE:0 -- ....... .-.. ... . -

16 Remarks, elevation, source of data. etc.'- -1fr 17 WATE,F WELL CONTRACTOR'S CERTIFICATION: 

I 
This' well was drilled under my 1urisdiction and this report is true 

:;,,t~t of my know~ a:-,d bel1ef'.c (c 
7..Jc o.;,cJ 

ADDED INFO BY DRlifER, ITEM ~ ' . ...- ~.,,, ·-.:-- ~.,,.-p l/k,LL11..1...! c 
I - .. ~--··: \_ .• 

I':: ,,·, REGISTERED 8USIN~ NAME REGIS'7RA710N NO. 

'CORRECTED BY'/ ' .. _,_-:::::-
' • ADDITION ~ 

,, 
"'- q;O Address / )Q I ///. /1,?;Cli I t, H rJ - t,/k1t_n.l 11 

ElEVATION ,;.. r;,w 8'7S //'} /J ,, //7 
I 

/-31- 7; 
DEPTH TO •nr.• .-,0~ 

. / ~ ·, ,,,;,, 
Date Signed U /l·ffi~ 

100M <Rev. 12-s&r..r~ 
,,i.uTHORIZE.D RE'PRESE~7ATIVE 

D67d 

GEOLOGICAL SURVEY COPY 



v 

GEOLOGICAL SURVEY SAMPLE No. 

;)'f~JO 
MAY - 5 1976 

WATER WELL RECORD 
ACT 294 PA 1965 

MICHIGAN DEPARTMENT 
OF 

1 LOCATICN OF WELL I PUBLIC HEALTH 

Cot:,l?::»--'--ITITo~w=c~s~h,~p:-::'N~a~m:e,-/.--y-o-__ -_-tV---,--rcl,,~,~C~t~~:~o,...--,-.---,-.--l~S~o~c~t;;~'0~0~7~N-~o~m~b~e~,-rlT~o~w~o~/~N~o-/;}~b~e-,-s-.-.,...,IR~a-,·::7--,"""-m-:~/~-v(·-." 

I 
! 
I 
' 

Distance And Direction from Road Intersections 

..] :;;, '-150 ToN T,nc... ~ 

Street addniss~& City of Wei! Location <5 0 i..,1 
Locate with "x·· ,n section below 

" ' ' ' I I I --~--:- -:--
I I I 

' 

l;., 
Sketch Map: 

" ----1---:---:-- j:_---- We LL 
--~--f~ J_\MI. ,----r--: : 

THICKNESS 
2 FORMATION OF 

STR,.TUM 

(1.., 9 
c G // ,;) )· 
/\? 

r' ',,. - , - /~ 

-S~ ~! ,:,{) b 

DEPTH TO 
BOTTOM OF 

STR,.TUM 

9 

~ I_ 

5 ;)_ 
'Y ~ 

3 OWNER OF WELL: --..... 

T /7 .:Jv, .i_c.l,,v' .,L 
Addcess ::::;-ci v 7 A L.. yow 

4 WELL DEPTH: \completed) Date of Completion 

~-k ft. ~-1:i-)c;, 
5 .&:] Cable toot 

O Hollow rod 

6 USE:~ Domestic 

O Rotary 

O Jetted 

O Driven 

O Bored 

0 
0 

Industry 

Dog 

D Public Supply 

O Irrigation O A.ir Conditioning 

nTest Welt O 

0 
0 Corrmercial 

7 C'."'SING; Threadet;tSQ_ Welded O I Height: Above~ 
Diam. I / 
LJ I Surface . ft • 

..::.f.._in. to 5_£:__tt. Depth I Weight ___k!bs.lft. 

__ 1n. to ft. Depth I Drive Shoe7 Yes.Rl No n 
8 SCREEN: ·-

Type:W G.) s'(~· Dia.: ~3=4~-:,,--,-'y'-----1 
Slot/5-ee- / ~ Length --"'--------1 
Set betweeo: ~ :t,· ao.; ',-' ft. 
F1tt1ngs: ?a ._ r:;/. .,.~) /~ .J 

c..,>t_ I/ I 
9 STA.TIC WA.TEA LEVEL I 

/D 
ft. below land surface 

10 PUMPING LEVEL below land surface 

3l/ .. /u· 
ft. after X.. hrs. pumping---~-- g.o.m. 

ft. after hrs. pumprng g.p.m. 

11 WATER QUALITY in Parts Per Million: 

Iron IFel ------ Chlorides !CII -------1 
Hardness Other 

12 WELL HEAD COMPLETION: n In A.pprovf!d Pit 

n Pitle1:lS Adapter n 12" Above Grade 

13 Wei 1 Grouted? [J Yes O No 

O Neat Cement d\entonite D -----------I 
Depth: From h. to ft. 

Type 

14 ~re!t Source of possible contami~tJ0'2_ / 
1-------------------------t-----r-----; _::_feet ---- Direction ...- -<C / C.. 

Well disinfected upon completion e:J·Yes O No 

15 PUMP: , .QJ Acir.._ installed ,,.. ___ ~ 
Manufacturer's Name -f;;, / 
Model Numbe;I0'-7 Po~ 1 H0 Volts :::, ::J. ei 

z,) ~c> 
Length of Drop Pipe_l __ tt. capacity __ G,P,M. 

Type: {'.'3 Submersible 

O Jet O Reciprocating 

USE A 2NO si-iEt.T I< NEEDED 

16 Remarks. elevation, source of data. etc. 17 WATER WELL CONTRACTO~"S; TIFICATION: - , 

thi,s we~IT'~1rille_ Dn~er mv. 1u i sd1ct1cin ae;h~ reoo/ ,s true ~ 
o t'he 'tJbsr l"f./tW kn~wl'e~ge i:rl1ef. "-.. /..-/f · 

I '~·;·,.7· _,. ,· , 0 , ~ __]o/ I 

RE~lpTEREO e7s1N~-S-~ NAME__...,_ 1 _. / '/ / REG1sris,1,r10N NO. 

Addce,0-'"'-~ //'u _i,/:::, 

D[PTH TO ROCK s,,~,-,,'{{1 (Z~ p µ ~· /. 
Date. / t.. y..... t 

D67d 1 DOM· !Rev. 12-68) 
c:_yHOF:IZEO RE:PRESE!-!TATIY!: , 

GEOLOGICAL SURVEY COPY 



GEOLOGICAL SURVEY SAMPLE No. J [I] DJ D I I I I I [I] ~I I ---'------' 
WATER WELL RECORD MICHIGAN DEPARTMENT 

ACT 294 PA 1965 OF 
1 LOCATION OF WELL I PUBLIC HEALTH 

--

~

0 q~ K~i // '"~- _ ~rt:"" N~·~~- .!.''"''"" 1s~clnfumb(jr ITo,\n 1JHmll(Jr \ R.1eigc: Nun,t:H.,: 

. h)~·?Z 1/ 1 ,<' 1,,/ 14 i I N'i. '7 E :.ef. 
D,st;mce And D1rec11on from Ro.id 1n1~r~ 

-- - - -- - - - -
3 OWNER OF WELL: ·-

. , 
I ~1/'7??/ £,trf R'~ ~ ,4,-z ,;- ,:) C -'I ""{7 ~c-// 

Adrlress ,.,_5.J!,-
J?, I, ??11 .S, ~ /.P ~f !Zd K"'/ 
Str<:!el ;hir1niss &. Cily of Well loca11on ..So.Ti, L °tl'l> ,.J 
-- Locc1tc ~\1!h,,""X"' ,n SCction helow Skat h Map: 4 WELL DEPTH: 1completed) Dill/ ol Completion 

' ' ' 72- ft. f?_ /L -77 I I I 
,..._.1 __ 1_ I 

~ 
5 IX] Cable too! 0 Rotary 0 Driven 0 Dog 

I I -1--

I I I 0 Hollow rot1 0 Je!ted 0 Bored 0 
""I- - -1- - ..j... - -1- - ' .... 

6 USE:'£] Don,es11c 0 0 T - x Public Supply Industry 
I I I 

X- -i- -t- -:- -· O Irrigation 0 Air Cond1t1on,ng 0 Commercial 1·,., ,4 J-J 0/-~ ,(,.a 1 nrest Well D I I I 
I ' I 7 CASING: Thre.JdedO We 1dedx] I Height: Above/Below 

1---, ' ~ 
Diam. 

M•lE I Surface ft. 

THICIINESS DEPTH TO 
~111.10 ~ft. Depth ! Wt!ight _l_L_1bs . .'h, 

2 FORMATION OF BOTTOM OF 
STRATUM .STRATUM --1n. to -- ft. Depth I Drive Shoe1 Yes i71 No n 

8 SCREEN: 

;? ,- [.J,,,,.., ,J • -~ ,J <' ) 1<11 /t: .// Type: Jf;;'_;~ L. ,c·~ S: Dia.: 
.,, . 

d.. 0 . ,.+.. Slot~ ,~- ~~- z= Length ..,..-
.8 '1 0..., ,-} SA,v ./0 ...z le. Set between~ ft. and !7z. ft. 

J/,9,., d s- F11tir1gs: /' f!S" -,.,,p 
~,q , 3/ K- _,,, c...i "'.17 

v 9 STATIC WATER LEVEL -
. ff~·:-;)c-, - ,e"A.iJ l ,:,r, J 31 .C ;, ./$-

" !- ,/.-_, .... ~ ' ft. below 1and surf:;ce 

v 10 PUMPING LEVEL below land surface 

l&,z/; ..s-q,,,J _J /0 ?/ ft. after "2... hrs. pumping -2 0 g.o.m. 

ft. after hrs. PlJITlP<ng g.o.m. 

I i 111 1.','ATER QUALITY ,n PiHtS Per M•!!,cri: 

i ! Iron (Fe\ Chloridfls ,Cll i 

i I ~ 
Hardness Other 

12 WELL HEAD COMPLETION: [] i" A.op,n\.''c'~ P,r 

V1 P1tless Adapter fv1 12" Above Grade 

13 Well G't.outed? 0 Yes .R] No 

O Neat Cement O Bentonite D 
iJepth: From ft. to ft, 

14 Nearest Source of possible contaminat1on 
I 

--- feet ---- Direction Tvo1c i 

Well disinfected upon comolet1on ~ ves O" 
I 
' . -

I Not 1ns:alled ' I 11 o PUMP: 

' i Mar,ufacturer·s Name VA 11.,,l ,., );,: !z e . ?-c:;;,(2. 

I z. 3 v 
. Model Number HP .L Volts c 

Length of Drop P1o~f1. capac1tyl6:c;.P.M. 

0 

T·voe: l:J Subrners1ble 

D Jet 0 Reciprocating 

vs(;,, 2NO SHEET IF i'IEE.OE:O ' 
16 RemZtrks. elevation, source of data. etc. 17 WATER WELL CONTRACTOR'S CERTIFICATION: 

~ q1:2 This well was orilled under mv Jur1sd1ct1c>n and t1"11s reoon ,s true 
10 the best ol my kno,,,lecJge and bel 1ef. 

I 
1:EM NO, Gk! qe5 ..s-.,.,..,, 7ilz ' , , /"'),.,, '//,,v ~ //33 ~-/ REGISTERE:: BUSIN[SS ... AM[ <;Ef1S2}ATIO', 'I:). ' 

/ !!.( 
: 

Address .1, /2 LD ' ---- (;f}.,;;;,,...!~1 
I b p, ? u '~" t:;), - J - ' : . -~ ~ Signed Dilte "" - L -'- ' AU7hOR:ZEC ~[PR[S[N7~Ti\E 

D67d 100M 1Rev. 12-681 

GEOLOGICAL SUP.VEY COPY 



,:;tO! OGICAL~U.R~EY SAMPLE No. 

• :.[' ·
0 

;, 197f 
'/ . . J ITJOJDI I I 1001 I I 
~ WATER WELL RECORD MICHIGAN DEPARTl\lENT 

ACT 294 PA 1965 OF 
'-~L(!C."-TIQ_N_O~.F_.:.":.-'E.,L':L_Jl_...,.._..,....,. _________ .,.,. _______ ....,,_ ____ ...,._Pu_sL_,_c_H_EA_L_T_H ____ _ 

1
~,u

4

nt>, J/ I ~ u r, 1Tov

1

,ns~1~ ~ame _ I Fraction iSect,o'1 '\iumber [To-.·,, "lumbe: IR<1nge Num':Jt:r 

r, ~ .,._ _ ,;,___,_..___., ~ ,, " 1,,,,, ',.. '··· • '·, I "'q I N-5, i 7 E-. 
D1su1nce And10'1rect1on from Road lnterstt;tions 

S. W. t o ;r tv' 1: I< () F Io /VI I/.. E. /?6.40 

/j ,Y D C RI S WO-<- I) 1/ t> A- P 
Street address & City of Wetl Location 

Locate w,m,."X" 1n section below 

' ' )( 
I I I 

,__J. __ ,_ I 
I I 

-1--

I I I 
N - ...J--- _j_ - _,_ - ' 

I I I T I I I 
- -1- - T - -,- - '; Ml. 

I I I J_ I ' ' 
1--, s ---4 Mll..E: 

2 FORMATION 

"', A • ~ JI _.,,_IO l~I:: ,J , ... 

J 1 · 
• ,J .I 'T c: .4 ,,._,, /J J ,,,,, 0 L} • -= ,J 

I r7' 
:a,(/ A//) /\,,~ ~ tJ ,/ II -~ 

' I w dTE 

-

Sketch Map: 

THICKNESS 
OF 

STRATUM 

/ ? I 

3/ 

G 

DEPTH TO 
BOTTOM OF 

STRATUM 

/ ., ' 

;J r 

/ q 

7'>< 

4 WELL DEPTH: 1comp!et~ Date oi Completion 

7<:!" h. ,-/.147~ 

5 gJ Cable tool 

O Hollow rod 

O Rotary 

O Jetted 

O Driven O Dug 

O Bored O 
6 USE; Ooomestic jlJ Public Suoply 

O Irrigation O Air Cond1t1oning 

nrest Well D 

D 
D 

Industry 

7 CASING: Threadedk:] Welded O 
Diam. 

: Heigh!: Above/Below 

z " 
~in.to 

in. to 

] Surface / h, 

7..:J_ ft. Depth 

ft. Depth 

j Weight~ lbs.I ft. 

I Drive Shoe? Yes'Ul Non 

8 SS.REEN: .$ T/1 ;'IV£/:c S: S ~Tet=_L. 

Type;. lC,a {/.. 4L $. d l>t. Dia.: LL •' 

S!ot/~e I ~- Length 
", • I 

Sel ·between 22_ ft. and z £. ft. 

Fittings: 

~ "v I :T "' • .,.. ,... ,, ·= • 
9 STATIC WATER LEVEL 

_9.,, ft. belnw l;:ind ~11rf11r!' 

10 PUMPING LEVEL below land surface 

~-'2 it. after .L 1-irs. pump,ng ,2 a g.o.m. 

D ll A ,.,_, Oo vv r.,/ I ;!. 
I 

ft. after hrs. Pl..!mo,ng g.p.m, 

111 WATER QUALITY ,n Parts Per rv,11·.,on· 

Iron IFel ______ Chlor,des (Cll --------

Hardness Other 

12 WELL HEAD COMPLETION: n 1,, Ar,{'rc,v .. rl Pi1 

n Pitress Adapter n 12 .. Above Grade 

1 3 Wei I Grouted? 0 Yes :i(J No 

O Neat Cement O Benton,te O -----------
Uepth: From ft. to ft. 

14 Nearest Source of possible contamination 

I 

f-----------------------+-----j-----j/~teeyV~Directio1// £;: /€ L D 
Well disinfected upon completion Fl Yes O No 

Type I 

i 

c!S[ A 2NO .!!H[{'.T IF NEE:0[0 

Remarks. elevation. source of data, etc. 

D67d 100M 'Rev. 12-681 

i S PuMP: ® Not 1nstallt:d 

Manufacturer"s Name-----------------

Model Number ________ HP __ Volts 

Length of Drop Pipe ___ ft, caoacitv __ G.P.M. 

Type: 0 Submersible 

D Jet O Reciprocating 

17 WATER WELL CONTRACTOR'S CERTIFICATION: 

I 
i 
I 



Gt.OLOGtCA.l SURVEY SAMPLE No . 

. /?/ 
111~1? R 1010 

J-1-J3 
WATER WELL RECORD 

[IJDJDI I I I l[IJI I I I 
Ml CHIGAN DEPARTMENT 

ACT 294 F'A 196-S OF 
1 LOCATION OF WELL I PUBLIC HEALTH 

Coant, UP.<::L.AIJ/.? 1Townsh,L•9~,V 
1Fract1on 

1Sect1)?mber iTown7:e:, 1 Rang~:;. I . 
y. y. y. 

Distance And Direction from Road Intersections 3 OWNER 02 ll: 
- c 

~c'). ~ 3 ;),4.L..Eltf& ',Cl q,d I · &s 
~µc; --

dOCJT'P LvoAI 
Addms ri)GI <('7() /,,Z 

Street address
0

& City of Well Location Sovr..1 I VoN 
Locale with · X .. in section below Sketch Map: 4 WELL DEPTH: (completed) Date of Completion . 

' ' ' ,5.5,,. S"-/~-7f I I I 
__ _! __ ,_ -:-- 5 {lg. Cable tool D Rotary D Driven O Dog 

I I O Hollow rod D D D I I I Jetted Bored 

w --.....J--+--1-- ' 6 USE: r::zil Domestic D D I I I T, ·£. L.."' 
Public Supply Industry 

I I I D Irrigation D Air Conditioning D Ccrrmerc1al 
---;--'T" , Ml. 

nrest Wet! D ~ 

J_ 'T I I 
7 C~SING: Threaded~ Welded O I Height: Above/B1'!'T1:l'W" 

' I 

1-, i-11
5
LE~ 

Diam. I / 
_.:::/._ \ Surface ft. 

THICKNESS OEPTH TO in. to .sltt. Depth I Weight =:zz!bs./ft. 
2 FORMATION OF BOTTOM OF 

STRA.TUM STRA.TUM in. to ft. Depth I Drive Shoe? Yes.Kl Non 

8 SCREEN: 

(! t.. A-</ 3 3 Tvoec4Jk};fr~lfft~So,,., ¥ 
-"'-4ll/J /9 ~_:;; Slot/G~ "SI' ~th 

Set between~ ft. and 5"ft. 

34/UO £./?LJ(),[(, CLAY)-(;)' ~7 .</Y Fittings: 

8cc€.,(,, ""-~ r/t:-
' 9 STATIC WATER LEVEL 

&-,2,4,JEC- t, ··""' /t) ft. be1ow lana surface .....,......, 
10 PUMPING LEVEL below land surface 

/") 
H~ /J{/( '' 

<$5 ft. after ~rs. pumping z g.p.m. 

I ft. after hrs. pumoing g.p.m. 

• I 111 ','.'ATER Qt;AL:TY 1~ P2~t!: !''cc:'.~:'!!::~: 

l Iron (Fe) Chlorides (CII 

I 
Hardness Other 

12 we• , ,~c ~!'°' rn,~i,, c,"'J"!~•· IJ 1n Approvi;,o Pit 

!'XI Pit!ess Adapter n 12·· Above Grade 

13 Wei I Grouted? BJ Yes O No 

O Neat Cement 3sentonite D . Depth: From ft. to fL 

14 Nearest Source of ooss1ble co~tion 

___ feet Direct10 T /,:._/ Type 

Well disinfected upon comolet1on ~ Yes O No 

I /<9~~~ 
15 PUMP: n Not installed 

Man,tacwm's 1.1.me ~,4 .> / 

1S ·) :J-\ Model N,mbe, 'L) 7'/0:J/ HP :/~oils ;;;:; 2. c) 
;-, ,,, \'\ Length of Drop Pipe .(j-<j/ ft. capacity_· _- G.P.M. ' ..__, 

; , .-"I", > ' ,~ . 'o~\ \:i::,\ 
Type: [cl Submersible 

1!7~ . D Jf!!t D Reciprocating 

' $;:;"'° 0.,tY ' I 
\ _.....;.\ r--

,;\ 1-1ityEo 
~ 

USE A 2NO SHEET - . 
16 Remarks. elevation. source of"-ciata, etc. 17 WATER WELL CONTRACTOR'S CERTIFICATION, 

\. ' This ~as .. dnlled under mv 1ur1sd1ction and this report is true 

:..OC'ED I\Fll :ii" DRILLER. ITEM /\'U. --· to the. ~-s!_,of mv knov,.·l~e and bt:l1l( ___.,.. / ~ ?6 
·co~R£CT[U bY' 

,, 
_,/ '~- . /.CZ.CV f-_J[;/LL/,U,~µJv ...! 

REGISTER:v.lNESS NAME 

Jt:.c// 
RE(;;l~TRATIO'- NO. 

0 •.:..'.JiJITIUN 8"--.-:. ~ qJ I 
Address ,r r£r / ~ 

' 

I 

I 

I 

I 
ELEVATION t;/./6(!( ()_ '){/ (,;' c; I ,<- /?- -r1 Df.t'Tr, TC ROCK .... ~ Signed 

,., .h et/Vf;,., '/,l 'iu.uv ..J- -/ I Date 
AUTHORIZE:l REPRESENTATIVE 

067d 100tv'. 1Rev. 12·68) 
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GC: )LOG1C.'.I.L SURVEY SAMPLE No. J ;1f-)'1 DJ uJ D '--'--I 1--L.....l.__JI I DD I I I I 
WATER WELL RECORD 

1 LOCATION OF WELL I 
Cc>l1rlly ,.. 

.· 
]

Township N?1r-e 
. ·'I 

/-~ )'&·-.._ 

Distance Ar.d Direction from Road lntersecr1ons 

/. ~ j _,,... " / ~...) 

ACT 294 PA 1965 

Frac110!) 
_- I ' -

..,,~ 

. .~:--- - / 
,,:. __ '--' I ,t / (.· \ 

Street address,& C ity-'of Wei I Location \ _ 

Address 

MICHIGAN DEPARTMENT 
OF • 

PUBLIC HEALTH 

Locate w,<h,~-x~ ,n sectoon be';? f,. tke<ch Map. /L// / ~(;-' 4 WEL~EPy-· 1co~plf::•dl Date of Co7?~ ,C.( 

11
. ? s 

~ - ~I - -l, - -l,- - '1 :c,;..c..-,~J.1_-~~-"'.!.1~')::-!:.:==~~ i'r~-·D'l!,'_;.;i 
5 

t:]Cable ,ool O Ro,a,y D D,iven D Dug 
V "-"" 0 Ho 11 ow rod D Jetted O Bored O 

w L - ~-;;rt--t-- -ET · -i 
1
~ '.:l 6 USE: J2rti"omestic O Public Supply O industry 

I I I / / (..,,llr""' D Irrigation O Air Conditioning O Corrrnerc1a1 

I • • 1 jt//~ 7 C'."SlNG; Threaded'0 WeldedO I Height: Above/Below 

~-;--T-~--· J_1
""

1
· /-/...--,.,------+i.--- nrestWell D 

s Diam. I / L..!:==..:.•..:~:.:•;1L!,'.;;;;;;;;;:;::!,. ______ .J. ____________ .J I/ / I j Surface . ft. 

2 FORMATION TH1c;;Ess s~~~~: rgF _l_in. to lP __ ft. Depth I Weight / / lbs./ft. 

STRATUM STRATUM in, to ft. Deoth I Drive Shoe? Yesn ND n 

/ Ii ,17' 8 SCREEN: 5 :.s y 
Type:----~-,,.----- Dia.: ---'-~-------! 
Slot/Gauze I/ CJ ~engt __ ':<,-''-------! 

l, t, '-
Set between ~- and..::::::?...,- ..-_ / 

Fittings: ~ _ / _ 4- '-~ 

9 STATIC WATER LEVEL 

/ ,:j ft. be!~:m1 !and surface 

I 10 PU77EVEL bel"f land su,face 
2 

·-----------------------J. ____ ..J...____ ft. after" hrs. pumping_/ ____ g.p.m. 

ft. after hrs. pumpmg g.p.m. 

111 WATER QUALITY in Parts Per M1ll1on: 

Iron {Fe)----- Chlorides ICI) ---------

Hardness Other 

12 WELL HEAD COMPLETION: O !~ .t..p~rove!:_ Pit 

~t1ess Adapter ~ l 2" Above Grade 

13 Wei I Grouted? 0 Yes O No 

O Neat Cement O Bentonite O ----------
Depth: From ft. to ft. 

'-----------------------1-----'------<14 Nearest Source of possible contami~a9:'r ., ~ 
___ feet ___ Direct1on / YO -- / Type 

Well disinfected upon completion ~Yes O No 

15 PUMP: 0 ~inti led~ ,.t;._·'
1
.f:-

'---''"' ..:··co··_.:_·_ ·---'--'-·"'a-·~· .. :-:,1'', _.1,-L-c.· '-~·--',-·----------+----+------, Manufacturer's Nan:i.e 
1 ~ - J ..., <", / 

•i.,,,,t.rit·.:..Tti, e, · ~ Model Number ~/ ~· C- HP...1:-;- Volts ;) ) j 
• • 

0 ",-·I"·:" .. ~ ( <' Length of Drop PipeMft. capacity __ G.P.M, 

£L(\'AiiUri 
I , --- . - - - -·· 

l'-- ~ . .:_'" ,* ..... _ ;··-- ,.., 
USE A 2NO sHEE.T IF MEE.OED -..,. 

, :--' 

Type: [!jfubmersible 

D Jet O Reciprocating 

' r", : , . "" . 
j - J. 

1

16 Remarks. e!evat=: source of data.,8tc.' 1 
:':. 

A.4~~' .. ,., 

''.· l,7,WATER WELL CONTRACTOR'S CERTIFICATION: 
This well ~s drilled under my Junsd1ct1on and th,s reoort is true 
to the~sJ•of n;iv knowl.,edge and ~lief. // q J 

l -~1-"',&""---='"-:::'c.:U;,:µ'.0'::::'.!==-"'i!-I'"'-~ .... ,_ ___ c...,:_~/:_.....1.r_' ____ I 
Rtt1sTERf au&tlEsS NAME iEGISTRATION NO 

I vy I ) / -,. /1 -J 

·L"""'"' / e7; 7/ j}'/ ,t./,.,~., ,,.},/ .c ,'r, -~, -· .. , --·- ,_. t •• ,., 1 - .-

" _. "' -

_ ._s~ned ,{[,~:V ttzi~~ Date /t7~•'(c }/ Z __;; L..-~------------=-~-~-~---~----~~, AUTHORIZED REPRESENl~TIVE 
1 DOM !Rev. 12·681 067d 
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G~OLOGIC):L SURVEY SAMPLE No. J tUS - S 1976 

M I I I 
J_ ! I 

,.... -· I --,- --1- -

I I I 
x 

w - - ~---t- -:--- ET 
I I I 

---1--T--1--· ;Ml, 

I I I j_ 
I ' ' ~_,____,_~ 

t.--- I M i'L E 

2 FORMATION 

. 

~
0

-
1 [DuJDI l I 1[01 I I I 

WATER WELL RECORD MICHIGAN DEPARTMENT 
ACT 294 PA 1965 

Sketch Map: 

THICKNESS DEPTH TO 
OF BOTTOM OF' 

STRATUM STRATUM 

4 WEL~ DEPTH: (complet~<.J) Dale uf Con)plet1on 

60 h. /o-q-75 
5 .f] Cable tool 

O Hollow rod 

6 USE:~omest1c 

~ I tiua1ion 

nTest Well 

D 
D 
D 
D 
0 

Rotary 

Jetted 

O Driven 

O Bored 

Public Supply 

Air Condiuon1ng 

0 
0 

D 
D 

1ndus1ry 

7 c:4-s1NG: Threaded~ Welded O 1 Height: Above'~ 
Diam. 1 
I/',' 5 {p I Surface / ft. 

__ 1n. to __ ft. Depth ! Weight_!_!___ lbs./ft. 

Duo 

1n. to ft, Depth I Drive Shoe? Yes_W'l No n 

~~ _/~ /)_, - . 
/ 

~

CRE: ·, 

<:;/ '' 
1 ..:::::::::::~~~_i;~~~__::__,~~±~,::_j._:::_-1~:::___j voec e,~e I o;,., 
f- Slot/~ /5 LJngth _4' __ , _______ _ 

..s I ~I 

,,,ef .P',, /,l.;c ~ 
. /' , 
/'"'~ ~, 

Set between~ ft. and 410 ft.~ ~ _ L _ 

Fittings: .3 A' /tf ;;,,~ ~~_... 
5' ,! I 
~I 

I 

/,;l 

/ 7 I 

, 
~. , 

}7' 
9 STATIC WATER LEVEL 

d3 ft. h1>low land surface 

;2' ~I 
I 10 PUMPING LEVEL below land surface 

,,,:?3 ft. after_!_ hrs. pumping __ 6_o __ _ g.o.m. 

/ I I p;:J, ' 
h. after hrs. oumo111g g.p.m. I 

/ 
WATER QUALITY in Parts Per M1ll1on: l 

I 

/ 

iron !Fel ______ Chlorides (Cll ----------1 
Hardness Other 

12 WELL HEAD COMPLETION: O In AoorO'.'"'d ~!l 

l9'f Pitless Adapter .Kl 12 .. Above Grade 

13 Wei I Grouted? 0 Yes g\ No 

D Neat Cement O Bentonite O -----------
Depth: From ft. to "-

14 Nearest Source of possible contaminr,:10~ 
7 

, 

1-------------------------+-----;-----4 .;{;)CJ feet £ Direction -~-~~-------Tvoe 

l 

uSE A 2ND s1iEET IF" NEEDED 

'16 

i 
Remarks, elevation. source of data, etc. 

i 

I 

I 
D67d 

ili00f.D •Nfl.l BY tJRl;_..U5". 

~cCRR[CTtn s·.· / / 

""AODIT/Oti B'tp 
ELEVATION 

UtYTH ro P.OCK 

100\, I R,iv. 1 2-68 I 

dlM N&.L. 

~- <'f:2) 
c.w8<'f1 

Well disinfected upon completion ..e:J Yes 

i 5 PUMP: D Not installed 

Manufacturer's Name-=----~-----~~---

Model Number /8K7 HP% Volts ,;:l .:., 0 

Length of Drop Pipe~ft. c~oacity/q G.P.M. 

Type;~ Submersible 

D Jet O Reciorocatmg 

171~ATE WELL CONTRACTOR'S CERTIFICATION: 
Thi 1-1 was~drl I a una_" =_-· 1urisd1ct10n and ,his reoort ,s_t,ue 
I e _9-t:st of rrr/ •;)!}\i.l<'i;ig~ .~n,::__t,r,11el. /0 j.-

~.-/ './ ~./.;..-,::-- :,,--- u 

,..P" ..... I ...... ,,...,_, I ,_,, .... ~,-.._, ---•• 



GEOLOGICAL SURVEY SAMPLE No. OJuJDI I I I IDJI I I I 
WATER WELL RECORD MICHIGAN DEPARTMENT 

OF ACT 294 PA 1965 

1 LOCATION OF WELL I 
Co~y , fl 1Towns/1JP Name [\; tJ!..... 

i ,I " /1 ~ _I J.,.., f'J,., (.)'t'-"< !
Fraction 

v. 

D/t30 A~d 3reeJio~; ~o~~ tty~ev: ~ ~ 
Street address.& City of Wel! Locati~:~ ..... , 

Locate withN' x· in sec11on below Ske'TCh Map; 

I i I 
~-1--:--:-- . /7/J 

I I I -----~ 
w • - ..., __ ... - =1.,.-._.T 

v I _..---I 
/'l'"""l I I , 

1---1- -T - -1-- • Ml, 

I 
I I J_ 

I ' ' 

THICKNESS OEPTH TO 

2 FORMATION OF SOTTOM OF 
STRATUM STRATUM 

1:5° -:5,4JJ.£) /6 

(!;..,4 <I 17 s:i. 

.<~AUtL / .:3'1 
/'!? /.J4 r..,./ ~ vi 

" 
<Llf"J/:? It S-7 

PUBLIC HEAL TH 

3 OWNER~ ~cd)/ 
Add,ess ~~ ~ 

4 WELL DEPTH: (completed! Oate of Comcletion 

~7tt. 9-c:J7-?c> 
5 ~ Cable tool 

O Hollow rod 

O Rotary 

O Jetted 

O Driven 

O Bored 

O Dug o_ 
6 USE: ~Domestic O Public Supply 

O Irrigation O Air Conditioning 

nrest Well O 

O Industry 

D Corrmercial 

7 CASING: Threadedl1.1 WeldedO I Height; Above/~ 

o~··. I / ! Surface ft. 

__ in, to .,,53 ft. Depth l Weight __iL lbs.I ft. 

in. to ft. Depth I Drive Shoe? Yes IX! NO n 
8 SCREEN: - ~· Tvpe,4,t.J.$/A!Ail&SS 01,., _a~~V ____ _ 
Slot/~ /~ Length ..,..,, 

Set between $.3 ft. and $ 7 ft-.~--------

F;n;ngs, 8~.,/~ F° Tf v~ 
9 STATIC WATER LEVEL 

/,ff ft, below 1and surface 

10 PUMPING LEVEL below land surface 

;) ;;; ft. after _g.hrs. pumping / 0 ~ g.p.m. 

ft. after hrs. pumping 

11 WATER C.UAL!TY 1:-1 ,e>3rts Per 1.lillicr:: 

iron (Fef _____ Chlorides (Cll 

Hardness Other 

12 \'\'ELL HEAD COMPLET!ON: 

Clt'I Pittess Adapter 

13 Wei I Grouted?~ Yes O No 

O In Approved Pit 

n 1 2"' Above Grade 

g.p,m. 

D Neat Cement m Bentonite O ----------1 
Depth: From ft. to ft. 

14 Nearest Source of possible contamination 

e,1-----------------------!l-----tl-----! ___ feet ___ Direction ,i.,o//,-/ 

Well disinfected upon comoletion ~ Yes O No 

Type I 

15 PUMP: ~Not+QS.lalled 
...J, -

Manufacturer's Name '&J -=1-C ,c. €..,./ 
f---------------------1------j-----j Model Nurnber5o!.u.,t·CL.ftfC,.HP /"~olts e:O:...:rO 

16 Remarks, elevation, source of q~ta, .. etc .. 
.,., 

i:::._:'·, 

C£JiK "'!•J ROCK 

D67d 100M !Rev. 12·68) 

"'- I :r 

Length of Drop Pipe ,<;4Q ft. capacity )..:2 G.P.M. 

Type: [!] Submersible 

D Jet O Reciprocating 

17 WATER WELL CONTRACTOR"S CERTIFICATION: 
Th\'~s we was dnlled under my 1ur1sd1ct1on and this report is true 
toth est ofmv knov.Jedg~_bel1ef. ,?/ .(_.-..,/ 

'/./tfsC,e..Y ~,-c.,_.,,ve:_ d'/-/u (b 
REGISTERED BUSINESS NAME REGISTRATION NO. 

· Addcess ,i'./~)'(6,<'._ /.-(' 

Signed r:a/:£ J;'.- ~. • Date 9-/9-f"Q 
AUTHORIZED REPRESE'1TATIVE 

GEOLOGICAL SURVEY COPY 



GECLOGJC/:l SURVEY S.liMPLE No. 

J CDLJDI I I I i[D! I I I 
WATER WELL RECORD MICHIGAN DEPARTMENT 

OF ACT 294 

LOCATION OF WELL I 

rt7. ~~from 5.d, ,~c,,0 ~ ~ 
0 ' :Z ~ ;~ ;--7' "'7 I I -...,,,,_~ /-iJ 
Street address&. City of Well Location 

Locate with· X .. in section below 

" 
Sketch Map: 

T "l I r p 

PA 1965 

PUBLIC HEAL TH 

kaction , ! ..- _ ISec:t.'.,.:'n Number ITov.,n Number IRange Number 

,,iA,C'.:·.'.,/'·, r/ /.::.:., -<. y I NI,.., (- E,'l't:, 

3 owNER o, wELL• Ue L S .,,_ /f' -C:/e 
,;;639/ D1'/6~eo 
$00/,{ ,Lyo,<1s,_ /J'J1c:-,i 

Address 

Date of Completion /-/ '° -::Ta I I I ~ I I 7?? ,(/(.<.., 

~- ~ - -:- -:- _... S~abte tool 

I I I ~ );' 0 Holl= ,ad 

D Rotary 

D 
Driven " ' 0 Dug 

D 
D 
O Bored Jetted 

D Public Supply 

! 1 I D Irrigation D Air Conditioning 
--i--T--1-- jMI. nrestWell fl / 

D 
D 

Industry 

Con-rnercial 

w -~--t--:---'T 1' 6USE,~omestic 

I 
I I J_ 

I · 7 CASING: Threaded O Weldec:tlSJ I Height: Above/Below 
s --I Diam. /~ I 1-.....::=;;;;:.:.• ,.:":,:'.:,':a,'.:;;;;;;;;;:;:. ____________ ,1.. ________ -' 

1 

/ Q ;/ ! Surface ft. 

Lin. to f-ji=<t. Depth I Weight ft_ \bs.fh. 
THICKNESS OEPTK TO 

2 FORMATION OF 
STRATUM 

IA' ~/Jb.)N !1 J,9u Ir/ 
AeowN SA-,vD S +" 0 ~!(,;. t:J F ~-7 

/,~/ ue. 
(l Q~c.,-C::, 

. J_ ,40 
. .:.::; 

9 
tfY /rv 

-' , 
/,) ;i_-/r~,; <!..._4AJI\ I cl , ' , ,- ·~ -~ -

I 

BOTTOM OF 
STRATUM 

/1 
15 
s ;_/. 
94" 

in, to ft. Depth 1 Drive Shoe? vesX'l No n 
8 SCREEN: 

Tvoe,Sbv,.,/ess $ieeJo,,., -=4-,,~~--i 
Slot/Gauze /,:r: Length 4 7 

Set between .J.(2._ ft. and 711 ft. 

Fln;ngs, A,,,:, I ,. p Pr:. eke ,, 
9 STATIC WATER LEVEL 

__;;:; _ _.,,- f!, be!~w !snd surf.ace 

10 PUMPING LEVEL below land surface 

6 3 ft. aft~hrs. pumping --'/.C-"~"'--- g.o.m. 

ft. after hrs. pumping g.p..m. 

11 WATER QUALITY 1n Parts Per Million: 

Iron (Fe)----- Chlorides IC!) ---------

Hardness Other 

12 WELL H~AO COMPLET10N: D !" Apprcved plt 

l'ifl Pit less Adapter _w(; 2 .. Above Grade 

13 Welt bro:ted? 0 Yes O No 

O Neat Cement O Bentonite O ----------I 
Deoth: From ft. to ft. 

L-------------------1-----1----~ 14 Nearest Source of possible contamination 

USE A. 2ND S'!EET 11' NEEDED 

1 6 Remarks, elevation, source of data, etc. 

067d 

,corn 1:: cO BY DRILLER. IJflt! ~ 
.,COrtP.L~IED BY 
• •.t.1.JDiT:Jr-1 BY. 

l/~PTH tJ ROCK 

100M !Rev. 12~68) 

!"- qoS 
G\.l 8SC 

___ feet ___ Direction -c-,-------- Tvoe 

Well disinfected upon completion '\i"'1 Yes D No 

15 PUMP: 0 Not installed 

Manufacturer's Name F r ~ 
Model Number H@ Volts :23CJ 
Length~Drop Pipe~ ft. capacity/~.P.M. 

Type:;fSl Submersible 

D Jet O Reciprocating 

17 WATER WELL CONTRACTOR'S CERTIFICATION: 
This well was drilled under my Jurisd1ct1on and this report is true 

~";;;'/~my ;;:;;,,,J '"";"};;';I/, ,JQ J /. -'<.E' 
REGISTERED BUSINESS NAME. -J REGISTRATION NO. 

Add,ess _:) / _:;? //1 W l'7 / d /.! 0 A I - ;:>,.~ -/ ;/ 
Signed O' [., ,,.+:,~ Date LI-- - / C -J / 

"UTHORl!ED NEPIH.StNTATIVE 

GEOLOGICAL SURV::Y COPY 



GEOLOGIC A:.. SURVE\ SAMPLE No. J 
'I G ' 6 u 1. !882 WATER WELL RECORD 

ACT 294 PA 1965 

1 LOCATION OF WELL I 

DJnJDI 11 IDJI 111 
MICHIGAN DEPARTMENT 

OF 
PUBLIC HEALTH 

! Range Numbt-r 

,<; E,'l!I. 

Lociltt:1 with"4·•x· in s~ction below Sketch Map: " 4 WELL DEPTH: (complet'ed) Date of Completion 

2 

I 

FORMATION 

, 

/ 

,,~!. !/,= ; !.;;,/ 

\.' 

.-: 
.) ,--;. 

v-.·. 

c:::~ 1.j. 11, ,;.;:;.:.,,, ,,....; ...__ r:; .... L4., ,...p I 
I 

THICKNESS OEPTH TO 
OF BOTTOM OF 

STRATUM STRATUM 

7' 5' 
-/'?( ~7 

.: . ..,.: 

7~ 3?; 

/,). .s-o 
!<: c::._,;-

<j 7 "-/ 
' 

< }9 

7c; ,,. A-f- / !Q<y, 

5 ~ Cable tool 

O Hollow rod 

D 
D 

Rotarv 

Jetted 

l.!:f Driven 

O Bored 

D 
D 

D,g 

6 USE~Domestic 

O Irrigation 

nTest Well 

D Public Supotv 

D Air Condit1oning 

D 
D 

Industry 

Corrmercra! 

n 
7 C~SING: ThreadectO Welded'&, 1 Height: Above/~ 

Diam. I J 

!:/-in. to 

in. to 

.j..5. ft. Depth 

J Surface --1-:_ __ tt. 

I Weight.lq.,¥!bs.lft • 

ft. Deoth I Drive Sh;e? Yes fu No n 
8 SCREEN: . ' 

9 STATIC WATER LEVEL 

;2/ ft. below (and surface 

10 PUMPING LEVEL below land surface 

---- ft. after -f hrs. pumping-~-;,~'--'~""'--- g.o.m. 

ft. after hrs. pumoing 

11 WATER QUALITY in Parts Per Million: 

Iron (Fef ______ Chlorides (Cl! 

Hardness Other 

12 WELL HEAD COMPLETION: 

IO Pit1ess Adapter 

D In Approved Pit 

~ 12" Above Grade 

g:.p,m. 

13 Wei I Grouted? l)(ves O No " 

O Neat Cement O Bentonite O -----------1 

Depth: From - h. to ., - ft, 

14 Nearest Source of possible contamination 

i--------------------------t-----1-------, _:;is_. feet _.S_ Direction ~<"::,_,,=~-~Q. /c,';._ _____ Tvoe 

Wei! disinfected upon completion fvtves O No 

16 Remarks. 

067d 

US( A 2ND SH(JT IF N(ED(O 

elevation, source 01 aata, etc. 
'CORRECTED BY 

••ADDITION SY 

EL[VATIU/'i 

flfPJM ro ROCK 

100M 1Rev. 12·681 

-~ 7;r 
-: ; ,S .<! 88'i' .. 

16 PL·~.IP: 0 Not 1nst~lleo 

Manufacturer's Name ,)~··~·-c-:+·..s.. r~-~'~cc""~---------­
Model Number <---z.. ,,.::.., ,__- Gz._ HP ~cits 7- ~- .:-

Length of Drop .Pipe~t. capacit; :0: .- G.P,M. 

Type: ~ubmersible 

O Jet O Reciprocating 

17 WATER WELL CONTRACTOR'S CERTIFICATION: 
Th1s well was drilled under my jurisdict1c,n and this report is true 
to the best o,t.rvfnowledge ai'd -Peltef. -;-, 
L. e u , - ::1 ;:) .- ·: _:. L.._,;:.::._i ...... ·- :_,..,~ 1i L 1 ,· .,. c/ ! I 

.BEGISTEREO BUSINESS NAME ,,. Rti1STRATION .NO. 

A~riS,.:; L/ ,')) { (7
,,./'(:,_"'*'-!LL ,,_.,.t;. /;.;_,.,i:~. 

·.>/ -- / ..., 
--" _ c r I/ 1 // //· 

Signe~.'.'. ,:,.,.-'--{...{ .... l-...,7 ,:.-, A,/•' .; Date - '--' 
/ AtJTHORIZED REP/!ESENTATIYE 

/, "c-
'( 

GEOLOGICAL SURVEY COPY 



[J TEST 

, 4 PERMANENT 

WELL LOG No. 

L 1't V0,.__.... ~ .. _.-..~ ....... -":"'""-;::J-"Y' er "'--: .,.,.-""f.T 
.J.""i.a.J..J..c.~1\lu.l:i..1.:.-:.~li.!.; UJ. ... - -.:..-" .... 

Inc"'rporalod 
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